44 000..09.0.0.0000.0.004000‘.0.0.0090000.0.0009000000000
496005646494 00000000.00‘.000000000.0.0000'00.'0

$.9.9.4.4.6.4.66.9.0.9.64
1.0.9.4.4.6.6.0.4.¢:¢4
D.6.9.6.4.9.4.6.6.4

1 6.9.6.0.6.4.¢

AAAKX

*XX

X

XXX

AAAXX

XXXXXXX

b.9.9.8.$.4.4.0.4.4

D.8.8:8.6.2.4.¢09.9.6.4
AXAXXXEXKXRX XXX
$4.9.9.8.4.0.0.40.6.9.60¢

XUAA XX XX KKK KKK KKK
D0.0.0.0.0.0.4.0.6.4.6.0.0.¢.4¢.01
00.0.6.6.0.0.$.0.6.0.0.0.6.0.4:¢0.0.0:9 4
$9.0.00.0.9.0.9.0.8:0.6.9.0.0.6/0.06.0.:6.9:¢
XXX XX KX XA KA KA KX XK KA KA KKK

B0.0.000.0000806000044099049¢01

NP GO DO P9 00 00100090:6:0000 04

P OO0 $,0.0.0.0.0.6.4.6.0.00.60.0:07070:0:9.00:0%90 04

PO OO0 4:9.00.0.0.0.0.0.0.6.9076.0.0.0.69.0000000 99

0D 0.0.0.0.0.0.0.0.0.0.0.0.0.0.6:0.610:0.4.0:09'9 099,009 00¢

OO0 0.00.0,0.0.0.0.0.0.6.0.9.0.9:0.0:0.0¢.0.01990 90900000
XXXX}D(XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXKXXXXXXXXXXXXXXXXXXXXXXXXKXXXXXXXX
XXXXXX}D(XXXXXXXXXXXX)Q(XX)D(XXXXXXXXXXXX}O{XXX
)D(XX)Q(XX}D(XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXX)O(XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
)Q()G{XX)D()O()O(XXXXXX}O(XXXX)D(}Q(XX}GKXXXX)D(XXXXXXXX)Q{X
HXXXXD(XXXXXXXXW)Q(XXWHWXX?D{XXDQO{M



LG31 Printer

Documentation Kit

EK-LG31C-DK-001
INTRODUCTION

This documentation kit provides user information to support
the LG31 Printer. It contains the following manuals:

e EK-LG31C-IN-002 LG31 Printer
(V1.31.000-CSS and Later Variants)
Installation Manual

o EK-LG31C-UG-002 LG31 Printer
(V1.31.000-CSS and Later Variants)
User's Guide



XXXXX

XUXAXXX
XAXAXKXXX
XXXXXARXAXAX
XXXXXAXANAAKXY
XXX KUK XX KAXKX
HXAXKKXE XK XXX KAX
XEXXAX XX AKX XA XXX KKK
AXXXAX KX XXX AKX XK KXK
20.8.0.006.0909.6.00.0.0090.0.666

D 0.0.00.0.80.0.08.¢.4.99.0696649604
$.9.0,4.9.9.6.0.8.0.949.6.0.060446060.0464

. 0.9,0.0.0.6.0.00.6.0.009.0.6060066¢.609.¢.44
10,9.0.6.0.0.0.6.60.¢0,09000.0.6.059960.08406064

PO G080 8.0888.0.8000000000400660900004
P09 0.00.9.06000048000800660666000090004
B R0.00.08.000.6.0.0.¢0060.0.0000006.0.000.0.6696¢64

DOS 000009 9.8.0.0.0.6.0.60.000086.0.000.9060890.600009

D O.0.0.9.08.00.0809.80660.0.0.060006609900.0.000090¢04

PO 0.00.8.6.0.00.0.0.0/0.0.0.0.00:000:69000090.0.0.0:6:6.0900 00004
pL09.09.0.0.0.8008080.08009.00.09.00.00000.0.5660090.6¢9004

BEO 200 00800000800 000.00904060000/6809.0.06 90608000

OS2 9.208.000.008008000008490000.06.46.000.06.0.0.0000 900004
O0.0.4.0.9.0.0.0.00.0.60000.0.00.0.90000606.6.000 066006000 000800004




LG31 Printer (V1.31.000-CSS

. and Later Variants)

Installation/Operator’'s Manual

Order Number: EK~-LG31C-IN-002

Prepared by
U.S. Area EIC Publication Services

. Digital Equipment Corporation « Merrimack, NH 03054



December 1890

The information in this document is subject to change without notice and should
not be construed as a commitment by Digital Equipment Corporation. Digital

Equipment Corporation assumes no responsibility for any errors that may appear
in this document.

The software described in this document is furnished under a license and may
be used or copied only in accordance with the termas of such license.

No responsibility is assumed for the use or reliability of software on equipment
that is not supplied by Digital Equipment Corporation or ita affiliated companies.

Restricted Rights: Use, duplication, or disclosure by the U.S. Government is
subject to restrictions as set forth in subparagraph (c)(1)(ii) of the Rights in
Technical Data and Computer Software clause at DFARS 252.227-7018.

Copyright ©1990 by Digital Equipment Corporation

All Rights Reserved.
Printed in U.SA.

The postpaid READER'S COMMENTS form on the last page of this document
requests the user’s critical evaluation to assist in preparing future documenta-
tion.

The following are trademarks of Digital Equipment Corporation:

DEC DIBOL UNIBUS
DEC/CMS EduSystem VAX
DEC/MMS IAS VAXcluster
DECnet MASSBUS VMS
DECsystem-10 PDP vT
DECSYSTEM-20 PDT

DECUS RSTS -
DECwriter RSX dlilgil ]|

This document was prepared using VAX DOCUMENT, Version 1.2



Contents

Preface xi
Chapter 1 GENERAL INFORMATION
1.1 Overview .. ... i e e e 1-1
12 GeneralDescription ............... ... . .. i ... 1-1
13 Major Components . ..... ...t eiricnnenronsnnnnns 1-2
131 ControlPanels ............. ... 1-2
132  PrinterMechanism ..................c...0vinn. 14
1.33 Control Electronics. . . ..., 14
1.34 SenialInterface ................ .. . . i, 14
136 Power Supply......... . i i i e 14
14 PrintedCircuit Boards . ........... ...t iiitinnnnnnnnnn 14
1.5 Printer Feature Summary ............... . ..t 1-6
16 Specifications .. ..........0 it i i e 1-6
1.6.1 LG31 Printer Specifications . . ..................... 1-6
162 ResidentFonts............ ... i, 1-8
1.6.3 Recommended Paper Weights ..................... 1-8
164 PritSpeeds ...........ciiiiiiiiiiiiiiiiiaaas 1-9
1.6.5 Resident CharacterSets......................... 1-10

wi



Chapter 2 INSTALLATION AND CHECKOUT

21 OVEIVIBW ... it i i e e e e e e 2-1
22 Unpacking ....... ... ittt 2-2
221 Inspection ........ ... ... .. . ... il 2-2
222 UnpackingProcedure . .................cccoovinn. 2-3
23 Installation .......... .. ... ... 2-11
2.3.1  Print Ribbon Cartridge .................. .. ..., 2-11
24 ApplyPowertothe LG31............. .. i 2-12
2.5 Powering and Testing the LG31 Printer.................... 2-14
2.6 Host To LG31 Printer Set-up Procedure.................... 2-16
2.6.1 Interface Control Strap Settings .................. 2-16
2.6.2  Serial Interface Settings for VA X/VMS. . ............ 2-16
263 RSXSettings .........ciiiriiiiiiiiierinnns 2-17
264 RT-11Settings ........c.iiiininiiiinnnns 2-17
265 RSTS/E Settings ..........cciiiiiiiiiiniinnnn 2-18
2.7 Connecting the Host to the LG31 Printer .................. 2-19
Chapter 3 CONTROLS AND INDICATORS
3.1 Introduction . ............ ity 3-1
32 PowerSwitch ON/OFF ...... ... ... i iiiieiiiiannnn. 3-1
33 OuterControlPanel........... ... ... .. i, 33
3.3.1  Outer Control Panel Components .................. 34
332 Outer Control Panel Keys ........................ 3-5
34 Top Cover Interlock Switch .................. .. ... ..., 3-5
35 InnerControl Panel ... ................ ... .. i, 3-7
3.5.1 Three-Character LED Display .................... 3-10
8352 AudicAlarm............. ... . ittt 3-10
3.5.3 InitializationSwitch. ................... ... ... 3-11
354 KeyFunctions .............ciiiiininiiviinnness 3-12
36 PaperTensionLever ................ .. iiiiiinevinnns 3-17
37 PrintGapControl ............. . . it iiiiitnrrens 3-17
38 MarginAdjustKnob.............. .. ... ... i, 3-18

iv




Chapter 4 SETTING COMMUNICATIONS AND PRINT

PARAMETERS

4.1 Introduction .............ciiiiiiiierinennecnncanennnan 4-1
42 Interface Control—Host to Printer Interface ................. 4-2
43 ConfigurationMenu ............ .. ... it 4-5
4.3.1 Listing the Parameters .......................... 4-5

4.3.2 Communications Parameters . ..................... 48

44 PrintCharacteristics .............. .00ttt innn. 4-14
44.1 Font . ... .. i i it i e e 4-14
44.1.1 Style. ... e 4-16

44.1.2 ] 2 4-17

4413 Country (Character Sets) . ................. 4-18

44.14 Mode ...........ciiiiiiiiiiiieninnnnns 4-19

44.1.5 Horizontal Expansion..................... 4-20

44.16 Vertical Expansion . .............c.c.o..... 4-21

4.4.2 LPI. ... . . . i i e e 4-22

443 FormsControl ............ ... ... 4-22

444 MarginSettings.............. .. i 4-24

445 Horizontal TabStops ........... ... ..., 4-25

446 VerticalTabStops .......... ..., 4-26

447 PrinterControlStraps .......................... 4-26

45 FunctionMode ....... ... ...ttt 4-28
4.5.1 Printer Initialization ........................... 4-28

452 FormsSetup ............c0ivrininnrnnneenens 4-31
4521 Top Of Form (TOF) ...................... 4-33

453 PrintAdjustment................ ... ..o 4-35

454 FormsAdjustment .................. ... .. ... 4-36

455 MarginSetup............ciiiiiiiiiiaiiieann 4-38

456 ReverseFormFeed ............................ 440

457 BufferClear..................... e 4-41



Chapter 5 PRINTER DIAGNOSTICS

51 Introduction .......... ...ttt i 5-1
B2 SelfTests ........c.0iiiiii it i e e e 5-1
5.2.1 Power-Up Self-Tests . . . ............ ... it 5-1
522  PrintingSelf-Test . ............. .. ... 5-2
523 Operational Self-Test ............................ 5-2
524 Diagnosticfaultcodes ................... ... ... 5-2
53 AlignmentTests . ..........oiiii ittt 5-3
Chapter 6 PRINTER OPERATION
6.1 Introduchion ..........cciuiiiiiininrrntitteinnoeienneeann 6-1
62 LoadingPaper ..........c..iuiiiiiiiiiiiiiiiii i 6-1
6.3 Installing/Replacing Ribbon Cartridge . . .................... 6-5
64 RelinkingRibbon.............. ... . i i, 6-7
65 PaperMotion ........ ..ottt i i 6-8
651 FormPFeed ...........c0iiiiiiiiiirinnnnnnnn 6-9
652 LineFeed............0iiiiiiiiiiiiiinrennnnnn 6-9
6.5.3 Forward Microstepping ..........cooiviiiivinn.. 6-9
6.54 Reverse Microstepping . . ............. ... it 6-9
655 ReverseFormFeeds.................... .. .0t 6-9
66 AligningPaper . ....... ... ... i i, 6-9
67 BufferClear.......... .. ittt iinenrnanierians 6-10
68 LowPaperPrinting ......... .. i, 6-10
69 HexDump ........ ..ttt iiiiiiiananns 6-13
Chapter 7 OPERATOR MAINTENANCE
71 Introduction ..........c.iiiiiuininnirsneeannsnnennnnns 7-1
7.2 Operator Troubleshooting. .. .. ........ ... . i, 7-2
73 PrinterParameters ...........ccciiiuittrrnrocnsnsnenees 7-6
7.3.1 Power-Up Parameters Set ...................o..0n 7-6
7.3.2 Power-Up Parameters Retained . ................... 7-7
733 ResetState..........couiiiiiiiiiiiiinnrnans 7-8

vi




Appendix A LED DISPLAY LIST

A.1 List of All Control Panel Readouts........................ A-1

Appendix B PARAMETER SELECTION

Appendix C LG31 COUNTRY KITS

Index
Figures
1-1 LG3l Printer . ......... .. ... it iiiiinnnnanss 1-3
2-1 CutStrapsandRemove .................cccvueunn. 2-3
2-2 OpeningCarton ........... ittt iietirrnnnnnennss 24
2-3 Removing Metal Brackets ......................... 2-5
24 PositioningRamps .. ............ .. ... ... ... ... 26
2-5 Removing Printerfrom Pallet ...................... 2-7
246 TopofLowerFrontInterior ........................ 2-8
2-7 TopView-ShuttleArea........................... 2-9
28  Paper HandlingHardware . . . ..................... 2-10
2-9 Power Connection ...............cc0viveinnnnnns 2-13
2-10 CoverInterlockSwitch........................... 2-15
3-1 PowerSwitch.............. ...t iiiiinn.. 3-2
3-2  Location of the Outer Control Panel ................. 3-3
33 OuterControlPanel.................... ...t 34
34 CoverInterlockSwitch......................... ... 3-6
3-5  Location of the Inner Control Panel . .. ............... 3-7
36 Thelnner ControlPanel .......................... 3-8
3-7 ConfigurationMenu ............... ... ... .0, 39
3-8 The Inner Control Panel Showing Display, Audio Alarm,
Initialization Switch. . ............. ... ... ... ... 3-11
3-9  Function Mode Key Operations .................... 3-13
3-10 Paper Tension Lever, Print Gap Control, Margin Adjust . 3-18

vii



FLILTE

4-7

4-9

4-10
4-11
4-12
4-13
4-14
4-15
4-16
4-17
4-18
4-19
4-20
4-21
4-22
5-1

R (R AR

6-7
B-1
B-2

Serial Interface Connector . . .. ... . ittt ineennnn 4-2

Location of the Serial Interface Connector . . . .......... 43
Configuration Menu . . . .......... . oo iiiiunannn. 4-7
Interface Control Straps. .. ...... ... ... .. ... .. 4-10
Interface Control Speed . .. ........ ... ... . ...... 4-11
Interface Control Panity . ... ............... ... ... 4-12
Interface Control Type . . .. ... ... .. .. . i, 4-12
Font Menu .......... ittt ineiinnannnns 4-15
FontStyle .......ociiiiiiiiiii it 4-16
Font CPI .......ci ittt ittt enns 4-17
Font Country .......conirieniniirenennnnnns 4-18
FontMode ............0 it 4-19
Font Horizontal Expansion ....................... 4-20
Font Vertical Expansion . ... ...................... 4-21
LinesPerInch .......... ... . ... ... 4-22
Forms Control . .......... .00ttt inennnnnns 4-23
Margin Settings . ........... . .. 4-24
Horizontal Tab Stops . . ...... ... .. 4-25
Vertical TabStops . ... ..... ..., 4-26
Printer Control Straps — Factory Setting ............ 4-27
FunctionMode .. ..........iiitni i, 4-29
Key (4) Form Size Setup Example .................. 4-33
ASCII Print Test Pattern - Sample Printout ........... 5-2
Sprocket Hole Dimensioning Diagram . ............... 62
Paper Loading Diagram . .. ................ ... ..., 6-3
Paper Loading, Lower Tractor ...................... 6—4

Ribbon Cartridge Installation, Paper Gap Adjuster Setting 65
Ribbon Cartridge Installation, Holddown and Re-Inker . . . 6-6
Ribbon Cartridge Installation, Ribbon Guide and Striker

Bar. ... i i ettt 6-8
Margin Adjust Knob. . ........... ... .. ...0ahn. 6-10
Configuration Menu with Program Mode Parameters ... B-2
Function Mede Options ...........cccviiveiveennnn B-3

viil



Tables

1-1
1-2
1-3
14
1-5
2-1
3-1

LLILEE

4-7

49
4-10
5-1
6-1
7-1
7-2

)
{

74
7-5
7-6

LG31 Printed Circuit Boards . . . .................... 1-5
LG31 Printer Specifications . .. ..................... 1-6
ResidentFonts . .............. ... ... ... 1-8
Recommended Paper Weights ...................... 1-8
Print Speeds .............c..000itiiiiininnnnn. 1-9
Default Characteristics . .............ccviuvunr.onn 2-18
Initial KeyFunctions . . .......................... 3-14
Pin Assignments ...............c.0ciiiiiernnnnnn. 44
Serial Interface StrappingOptions ................. 4-13
Initialization Procedure . ......................... 4-30
Lock-Up Printer Initialization Procedure . . ........... 4-31
Forms Setup Procedure .......................... 4-32
Print ReviewProcedure . ......................... 4-35
Forms Adjustment Procedure. ..................... 4-37
Margin Setup Procedure ......................... 438
Reverse Form Feed Procedure ..................... 440
Buffer Clear Procedure .......................... 441
Print Test and Diagnostic Self-Test Procedure . ......... 5-3
Low Paper Printing Procedure . . ................... 6-11
Possible Mechanical Problems and Remedies. .......... 7-2
Possible Electrical Problems and Remedies . ........... 74
FactorySettings. . ......... ... . ... i 7-6
Printer Parameters Power-UpSet ................... 7-7
Printer Parameters Retained on Power-Up ............ 7-7
Res~t State Default Parameters..................... 7-9



PAGE x INTENTIONALLY LEFT BLANK



Preface

Purpose

This manual provides information on the installation and operation
of the LG31 300 LPM Line Matrix Printer. It contains instructions
and procedures to help a user install, power-up, set/load, operate, and
maintain the LG31 printer.

NOTE

The L.G31 printer is installed, maintained, and supported by
Digital Equipment Corporation.

Manual Organization
This manual is organized as follows:

¢ Chapter 1 General Information—Contains a product overview,

operational/programming features, options, and printer specifica-
tions.

¢ Chapter 2 Installation and Checkout — Provides step-by-step

instructions for proper unpacking/installation of the LG31 printer
and ac power cord connection.

e Chapter 3 Controls and Indicators — Describes the LG31 printer
controls and indicators.

xi



¢ Chapter 4 Setting Communications and Print Parameters —
Describes the parameters that may be set on the L.G31 printer.

° Chapter 5 Printer Diagnostics — Describes the LG31 self-tests
and alignments test.

o Chapter 6 Printer Operation — Describes user operation proce-
dures.

e Chapter 7 Operator Maintenance - Describes operator trou-
bleshooting tools and maintenance procedures.

= Appendix A LED Display List — Contains a complete list of LG31
printer readouts.

e Appendix B Parameter Selection — Contains the program mode
parameters and the function mode options.

¢ Appendix C LG31 Country Kits — Contains the country kit infor-
mation.

Related Documentation

The Customized LG31 Documentation Kit EK-LG31C-DK consists of the
following:

LG31 Printer (V1.31.000-CSS and Later CSS Variants) User’s Guide,
EK-LG31C-UG

LG31 Printer (V1.31.000-CSS and Later CSS Variants) Installation and
User’s Guide, EK-LG31C-IN

LG31 Printer Pocket Service Guide, EK-LG31E-PS
LG31 Printer Technical Manual, EK-LG31E-TM
LG31 Printer Illustrated Parts Breakdown, EK-LG31A-IP




. Conventions

In writing this manual, the following conventions have been adopted for
the mechanical objects listed below

Control Panel Keys = Capitalized key legend
Example: OFF LINE

LED Three-Character Display = Bracketed three characters includ-
ing flashing printer mode dots

Example: [.8.8.8]

Number Designated Keys = Parenthesis enclosed number designa-
tion

Example: (4)

Notes, Cautions, and Warnings

Throughout this manual Notes, Cautions, and Warnings have the follow-
ing meanings:

NOTE: The information is important to the understanding of the

process being described.

CAUTION: The information describes a process that can damage the

equipment or software.

WARNING: The information describes a process that can harm the user.

Assistance

If you have a problem with the LG31 printer, carry out the following
steps:

1.

Confirm that the problem can be repeated by recreating the identical
conditions leading up to the problem. A vital step may have been
overlooked which is causing the problem.

Identify the problem using the “Troubleshooting” section in Chapter
7 and the list of LED display messages in Appendix A to determine
if the problem can be resolved in-house. If not, the local Digital

Equipment Corporation Customer Service organization should be
contacted.



3. If required, report the problem to Digital Equipment Corporation
Customer Service. Consult your service contract for the information
required to process your call.

WARNING

Dangerous voltages exist in the LG31 printer. There are no
internal user serviceable parts. Refer servicing to quaslified
service personnel.

FCC Statement (A)
Notice

This equipment generates, uses, and may emit radio frequency energy.
The equipment has been type tested and found to comply with the limits
for a Class A computing device pursuant to Subpart J of Part 15 of
FCC rules, which are designed to provide reasonable protection against
such radio frequency interference. Operation of this equipment in a
residential area may cause interference in which case the user at his own

expense will be required to take whatever measures may be required to
orrect the interference.
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Chapter 1
GENERAL INFORMATION

1.1 Overview

This chapter contains an overview of the LG31 300 LPM Line Matrix
Printer (hereafter referred to as the LG31 printer). It includes a brief
description of the printer and listings of the electrical, mechanical, and
operational specifications.

1.2 General Description

The LG31 printer is a line matrix printer incorporating a serial I/O (see
Figure 1-1). The LG31 printer uses fan-folded, tractor-fed paper stock,
and operates at 100-240 volts, 50-60 Hertz (Hz). The printer is primarily
used in data processing and office environments, and can be cperated by
non-technical users. The LG31 must be installed by a trained Field
Service engineer. It is maintained and supported by Digital Equipment
Corporation.

The hardware environment for the printer consists of all the electrical
and mechanical interfaces. The electrical interfaces are the host com-
munication port, and the ac power inlet. The mechanical interfaces are
the platen gap, paper thickness adjuster, the paper path/tractors, ribbon
cartridge, and the outer/inner control panels. The printer is compatible
with low to mid-range PDP and VAX systems.

No specialized software is required. For data exchange with the host
computer, the LG31 has an RS-232-C port.
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The firmware resident in the printer interprets and executes commands
(control sequences) sent from the host computer or entered by an oper-
ator at the printer’s outer or inner control panels. There are self-test
diagnostics integrated in the printer firmware to verify operational in-
tegrity and identify hardware faults.

The printer is capable of printing at a speed of 300 Lines Per Minute
(LPM) in upper case characters, in a data processing font, at 10 Char-
acters Per Inch (CPI), and at 6 Lines Per Inch (LPI). At this speed, a
projected workload of 15-20K pages per month at 50 percent duty cycle
(assuming an eight-hour day) is attainable.

1.3 Major Components
The major components of the LG31 printer are as follows:
e Control panels
* Printer mechanism
* Control electronics
¢ Sernial interface
¢ Power supply

1.3.1 Control Panels

There are two control panels on the LG31 printer: an Outer Control
Panel keypad for common operations, and an Inner Control Panel key-
pad for more complex printing operations. The inner control panel
has a three-character LED display, which indicates printer status and
operator-correctable faults. The display panel is visible above the outer
control panel through a window in the top cover. An operator can key
in commands (see Chapter 5) on the inner control panel to invoke diag-
nostic self-tests, modify printer parameters, or initiate specified printer
functions.

Also included is an audio operator-alerting alarm for power-up/fault de-
tection, and an initialization switch, which erases current configuration
settings and restores the printer to factory settings. Refer to Chapter 3
for configuration menu selection/modification, Chapter 4 for program-
ming printer functions, and Chapter 5 for operator-selected keypad func-
tions. Appendix A lists all the display codes.
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Figure 1-1: LG31 Printer
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Configuration of the printer is accomplished with the use of the control
panel and printed menus. The printer is capable of operating in either
7 or 8 bit modes and with the Digital serial YO protocol.

1.3.2 Printer Mechanism

The LG31 printer mechanism consists of mechanical and electromechani-
cal hardware. The printer mechanism performs ribbon/paper motion and
translates the binary print data to printed characters on paper by means
of the print shuttle.

1.3.3 Control Electronics

The control electronics of the LG31 printer coordinates the functions and
operations of the serial interface, control panel, and printer mechanism.

1.3.4 Serial Interface

The EIA RS-232-C serial interface provides the bidirectional communi-
cations link between the host and the printer. Bidirectional communi-
cations allow print data to be sent to the printer and various types of
data (XON/XOFF protocol, status reports, printer identification, and so
on) to be sent to the host from the printer. The ASCIVISO 7-bit code and
alphanumeric characters are used for information interchange between
the printer and the host (data source).

1.3.5 Power Supply

The LG31 printer's power supply provides regulated dc power to the
control electronics and printer mechanisms. The ac power is rectified
and regulated to assure reliable printer operation. The power supply
automatically adjusts to ac input voltages in the range of 100 to 240V ac
at 50 to 60 Hz and onstantly monitors the dc output voltages.

1.4 Printed Circuit Boards
The LG31 printer printed circuit boards are listed in Table 1-1.
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. Table 1-1:

LG31 Printed Circult Boards

Board Description Part No. Location

SCPI Shuttle Control 29-26721-00 On access door between
Panel Interface outer and inner control

panels.

SHAD Shuttle Head 29-26729-00 Vertically mounted in
Actuator Driver top rear of printer.

SMDP  Shuttle Matrix 29-26720-00 On inner control panel.
Display Panel

SMMB  Shuttle Matrix 29-27261-01 Inside rear access door
Mother Board (left side).

SMIH Shuttle Matrix 29-26731-00 In logic card cage (right
Image side).
Hardware

SMIM  Shuttle Matrix 29-28651-01 In logic card cage(right-
Imaging side).
Microprocessor

SMMC  Shuttle Matrix Motor  29-26735-00 In logic card cage (right
Control gide).

SMSI Shuttle Matrix Serial 29-26723-00 Piggyback on SMSM.
Interface

. SMSM  Shuttle Matrix 29-28650-01 In logic card cage (right

System side).
Microprocessor

SPSD Shuttle Power 29-26724-00 Inside rear access door
Supply Discharge below the capacitor.

SPSM Shuttle Power 29-26734-00 In power supply card
Supply Master cage (left side).

SPSR Shuttle Power 29-26732-00 In power supply card
Supply cage (left side).
Regulator

SPSX Shuttle Power 29-26722-00 In ac switch box, rear
Supply Filter of printer, near power

ON/OFF switch.

1.5 Printer Feature Summary
The LG31 printer provides the following features:
¢ Bolding

¢ Underlining text

. ¢ Single, double-width characters
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¢ Single, double, or triple-height characters

¢ Autowrap
¢ Line feed/new line mode

e Hex dumping

¢ Digital multinational 8-bit character set (U.S. ASCII)
¢ National Replacement Character (NRC) sets (see Section 1.6.5).

1.6 Specifications

1.6.1 LG31 Printer Specifications

Table 1-2: LG31 Printer Specifications

Printer Dimensions
Unpacked
Width
Depth
(with Paper Tray)
Height
Net Weight

Packaged
Width
Depth
Height
Weight

Installation Area Requirements
Width

Depth

Electrical
Voltage Range
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737.5 cm (29.0 in)
63.5 cm (25.0 in)
104.1 cm (41.0 in)
123 cm (48.4 in)
131 kg (287 Ibs)

77.5 em (30.5 in)

88.9 cm (85 in)

156.2 cm (61.5 in)

171 kg (376 lbs) (includes 16 kg (35.2 1be) of
accessories consisting of paper shelf, upper paper
rack, and ribbon cartridge)

137 em (54 in) (To allow air flow clearance for
printer side vents)

206.5 an (104 in) (To allow free access to front
and rear paper handling areas, the ON/OFF
switch, and the power cables)

100 to 240V ac



Table 1-2 (Cont.): LG31 Printer Specifications

NOTE

The printer’s universal power supply automatically
accepts internationa] voltage and frequency variations.

Input Frequency Range
Harmonic Distortion
Power Rating

Standby

Printing
Shuttle Frequency
Diasipated Power

Standby

Printing
Radio Frequency Interference

Anoustic Noise

Opereting
Altitude
Temperature

Relative humidity

Non-operating
Altitude
Temperature

Relative Humidity

Printing
Line Length
Lines Per inch (LPI) Spacing

Characters Per Inch (CPI)

Paper Slew
Line Feed
Horizontal Tabe
Vertical Tabs

50 Hz to 60 Hz
5% maximum allowable

50 W
400 W
20 Hz

171 BTU/hr

1368 BTU/hr

Tested/certified to RFI standards FCC 15,
Subpart J, Class A; VDE 0871 Class B

LNPA 6.7 bels
LPA 56 dBA

2.4 km (0 to 8,000 )

10°C to 40°C (50°F to 104°F)

Maximum allowable reduced by factor 1.8°C/1000
m (1°F/1000 f)

10% to 90% non-condensing with a maximum wet
bulb temperature of 28°C (82.4°F) a minimum
dew paint 2°C (35.6°F)

4.9 km (0 to 17,700 ft)

-40°C to 66°C (-40°F to 150.8°F)

Maximum allowable reduced by factor 1.8°C/1000
m (1°F/1000 ft)

5% to 95% non-condensing

33.5 cm (13.2 in)

2,3, 4,6, 8, 10, 12 (plus double and triple vertical
expansions)

5, 6.67, 8.35, 10, 12, 13.3, 15, 16.7 (plus double
horizontal expansion of each)

50.0 c;m/sec (20 in/sec)

12.5 msec at 6 lineafinch

198 positions

66 positions

GENERAL INFORMATION 1-7



Table 1-2 (Cont.): LG31 Printer Specifications

Paper/Forms
Paper Width 76.2 mm (3 in) to 420.1 mm (16.54 in)
Form Length 8.4 mm (0.33 in) to 559 o (22 in)
Fan Folds 152 mm (6 in) to 305 mam (12 in)
Paper Weight 90 g/m? (24 lhs) for single ply paper
Form Thickness Less than 0.63 mm (0.025 in)
Card Stock Up to 163 g/m? (100 Ibs) can be used

1.6.2 Resident Fonts

Table 1-3: Resident Fonts

Horizontal Pitch (CPI)

Font 5,6.67,8.35 10 12,13.3,15,16.7
Data processing Yes Yes Yes

N1LQ Yes Yes Yes

OCR-A NLQ Yes NLQ

OCR-B NLQ Yes NLQ

“Yes” indicates that the horizontal pitch is available in the current font.

“NLQ" indicates that when either OCR-A or OCR-B font is selected,
and a horizontal pitch other than 10 CPI is selected, the NLQ font
ie substituted sutomatically. If the horizontal pitch is subsequently
changed to 10 CPI, the printer will return to the selected OCR font.

1.6.3 Recommended Paper Weights

Table 1-4: Recommended Paper Weights

Number of Carbon Insert Sheet
Parts Recommended Paper Weight Weight

1 56 g/m? (15 lbe) —

2,80r4 50 gfm3 (13.5 lbs) 19 g/m? (8 1bs)

50r6 45 g/m? (12 1bs) 19 g/m? (8 1bs)
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. 1.6.4 Print Speeds

Print speeds are quoted in lines per minute (LPM) with the printer set
at 6 LPI, for each available combination of font and horizontal pitch in
characters per inch.

Table 1-5: Print Speeds

Horizontal Pitch (CPI)
Font 5,6.67,8.35 10 12,133,186 16.7
DP Upper-case Only See Note 300 300 147
DP Upper- and Lower- See Note 240 240 105
case
NLQ Upper-case Only See Note 82 82 147
NLQ Upper- and Lower- See Note 65 65 105
case
OCR-A Upper-case - 65 - -
Onlyt
OCR-B Upper-case - 65 - -

2

¥The OCR-A and -B fonts are available in upper-case only.

Note

The print speeds for the 5, 6.67, and 8.35 CPls are at least 50
per cent of the print speeds of the CPIs from which they are
created, that is 10, 13.3, and 16.7 CPls.

GENERAL INFORMATION 1-9



1.6.5 Resident Character Sets

The resident character sets are:

Digital Supplemental
U.S. ASCII

ISO Great Britain
Digital Holland

Digital Finland

ISO France

Digital Technical
VT100 Special Graphics
Digital French Canada
ISO Germany

ISO Italy

JIS Roman (Japan)
Digital Norway/Denmark
ISO Spain

Digital Sweden

Digital Switzerland
ISO Norway/Denmark
Digital Portugal

The complete character sets are given in Apperdix A of the User’s Guide. ‘
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Chapter 2

INSTALLATION AND CHECKOUT

2.1 Overview

This chapter contains the unpacking, checkout and installation proce-
dures for the LG31 printer. Thie printer must be installedby trained
personell only. Installation time is approximately one hour. The follow-
ing tasks must be performed before the LG31 printer is operational.

Remove all packaging

Position the printer

Remove all transit items

Install the ribbon, paper, and paper rack/tray/guides
Install electrical connections (ac power, host interface)

Set the host interface paramcters (for example, baud rate)
Set the printer parameters (for example, autowrap mode)
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2.2 Unpacking

2.2.1 Inspection
There are two cartons for each printer:
1. Country Kit carton (OPEN FIRST label) containing:
¢ AC power cord (see Appendix D)
¢ User information (EK-L.G31C-DK) wkich contains:
— LG31 Printer User's Guide, EK-LG31C-UG

— LG31 Printer Installation/Operator’s Manual, EK-LG31C-
IN

2. Strappad skid-crate containing:
e LG31 printer
e Paper rack
¢ Paper shelf
¢ Paper stacking guides (2)
¢ Ribbon cartridge

WARNING

Do not attempt to move the 174 kg (374 1bs) skid-crated printer
alone. Two people are required for unpacking and installation
after the printer has been site-positioned.

Inspect the exterior shipping container for punctures, crushed corners
or gides. If any shipping or handling damage is found, notify the carrier
immediately requesting the proper claim forms and procedures. In the
event any equipment is missing or in error, notify the distributor from
whom it was purchased.
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. 2.2.2 Unpacking Procedure

Use the following procedure and illustrations when unpacking the LG31
printer. Save the red shipping screws, blocks, and brackets for reship-
ment.

1. Cut and remove the four shipping straps from shipping pack (see
Figure 2-1).

2. Remove the country kit from the top of the printer carton.

3. Remove the screws holding the two tabs from the side of the carton
using a 7/16" AF Wrench (see Figure 2~1).

Figure 2-1: Cut Straps and Remove

a\ [ D -

D

HE UKQGZB4M 09
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4. Open the carton and lift out the package containing the ramps from '
the top of the packing material (see Figure 2-2).

Figure 2-2: Opening Carton

°

I~
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5. Remove the packing material around the printer.
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. 6. Remove the four metal brackets holding the printer to the wooden
skid using a 9/16" AF Wrench (see Figure 2-3).

Figure 2-3: Removing Metal Brackets

RE UKDN9E'A 82

7. Open the carton coniaining the ramps and remove them.
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8. Position the rampa as shown in Figure 2-4 and force the teeth into ‘
the top level of the skid.

Figure 2-4: Posltioning Ramps

Note

Align ramp with one arrow to single arrow on skid and
ramp with two arrows to two arrows on skid.
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. 9. Carefully roll the printer down the ramp (see Figure 2-5).

Figure 2-5: Removing Printer from Pallet

RE UNOOPBIA &

10. Pull open printer front door (hinged at left side). Remove printer

accessories paper rack, paper tray, paper guides, and ribbon cartridge
(3 boxes).
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11. Using an 8 mm socket wrench, remove four M5 x 30 red hex-head ‘
cap screws, M5 lock washers, and M5 plain washers securing the
shuttle shipping blocks in place. These screws are accessible by the
front door, which allows access to the bottom of the paper handling
assembly (see Figure 2-6). The rear screws are behind the paper
handling assembly, but easily removable by socket wrench.

Figure 2-6: Top of Lower Front Interior
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12. Remove the two red rear shipping blocks by reaching up behind the
vaper handling assembly and removing the blocks through the front
door.

13. Open printer top cover and shuttle access door (not shown) which is
below the location where the ribbon cartridge will be installed (see
Figure 2-7).
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. Figure 2-7: Top View - Shuttle Area
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Remove the two red front shipping blocks through the shuttle access
door. Use a screwdriver to pry the front shipping blocks from under
the shuttle.

Remove the sample print out sheet. Retain for future test comparison
(see Section 2.5). It is useful to move tractors to give more room for
instruction 16. Care must be taken to avoid injury.

Remove two M5 x 28 red hex-head cap screws and plain washers
securing the striker bar support blocks during shipping by using an
8 mm socket wrench (see Figure 2-7).

Remove the M5 x 16 red hex-head cap screw, M5 plain washer,
turn shipping bracket used as shuttle horizontal constraint during
shipping through 90° and slide out (see Figure 2-7).

Adjust printer leveling feet, if the printer is not level.

Install paper rack on back of printer as shown in Figure 2-8. Secure
four grounding cables to stubs on paper rack. The other end of each
grounding cable is secured inside the printer at the corners of the
paper chute,
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20. Secure clip end of static strap to paper tray. The stub end at the ‘
interface connector plate will be connected as shown in Figure 2-8.

21. Install paper stacking guides on paper shelf using thin screw atiach-
ments (see Figure 2-8).

Figure 2-8: Paper Handling Hardware
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2.3 Installation

An installation area of 137 cm wide by 107 cm deep (54 inches wide x 42
inches deep) is required. This provides free access and clearance to the
printer’s rear mounted paper rack, ON/OFF switch, paper tray, ac power
cord, and serial interface cable for operating and maintenance purposes.

A power source of 100 to 240 volts, single phase, 50-60 Hertz (Hz) must
be within 10 feet for connecting the ac power cord. Before inserting the
plug into an ac wall outlet, be certain the ON/OFF power switch located
at rear of the printer is set to OFF (0). The printer power supply is self-
adjusting. There is no need to adjust the printer power supply to suit
the mains source when this source is within the specifications.

The proper site environment requirements for LG31 printer installation
are under “Specifications” in Chapter 1. Environmental conditions such
as excessive humidity can cause paper sticking, while low humidity can
cause static build-up.

It is recommended that the leveling feet be adjusted to make the printer
level, if this has not already been done.

The procedure for setting/modifying printer parameters (speed (baud
rate), autowrap, and so on) are described in Chapter 4. Chapter 4
contains initialization, and Chapter 5 contains power-up, and other
operator-implemented procedures. Procedures for loading the paper and
installing the ribbon cartridge are in Chapter 6.

2.3.1 Print Ribbon Cartridge

Refer to Section 6.3 on installing/replacing the print ribbon cartridge.
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2.4 Apply Power to the LG31

The LG31 printer contains a universal power supply that works, without
modification or adjustment, with any input in the specified range of
voltage and frequency. To power up the LG31 printer, carry out the
following:

1. Make sure the power switch (see Figure 2-9) is in the OFF position.

2. Take the power cord supplied in the country kit, and plug the female
connector into the back of the LG31 printer (see Figure 2-9).

3. Plug the power cord male connector into the source power outlet.
The LG31 printer is now ready to be switched on.
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Figure 2-9: Power Connection
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2.5 Powering and Testing the LG31 Printer

LG31 printer testing includes a self-test and a print test. The self-test
is performed:

¢ Every time the printer power is switched on.
° After each print test.
¢ During normal operation.

Before turning the power on, load the printer with paper (see Chapter 6,
Section 6.2). To turn the power on and run the print test, perform the
following steps.

1. Turn the LG31 printer on by pressing the top section of the power
switch (see Figure 2-9). The printer performs a series of self-tests
(see Chapter 5, Section 5.2) and when completed, displays [ O F L].

Press the (3) ON LINE key if [ O n L] is displayed.

Press the (0) TEST CLR key until the LG31 begins to print. The
LG31 will print the test pattern until you press the (0) TEST CLR
key again.

4. Compare the printout from this test with the sample printout sup-
plied with the printer.

5. If the printout is comparable, continue by running a configuration
printout (see Section 4.3.1).

6. If the quality of the printout is unsatisfactory, perform the printer
adjustments in chapter 5 of the Technical Manusl.

The configuration menu contains the state of the printer as shipped. You
should print a copy of this menu and retain it for future reference. To
print a copy of the configuration menu, perform the following steps.

NOTE

The factory settings for the printer parameters are contained in
Chapter 7, Section 7.3 (Table 7-3). The setting of parameters at
power-up and at reset are also listed in Chapter 7 (Table 7—4).

1. Make sure the LG31 is in the off-line mode ([ O F L] is displayed).
Press the (3) ON LINE key if [ O n L] is displayed.
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Figure 2-10: Cover Interlock Switch
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2. Open the top cover and pull the interlock switch (see Figure 2-10)
out until it clicks. Do this within two seconds of opening the top
cover.

3. Press the (1) PRG key to enter the initialization mode [P r o] is
displayed. The LG31 will print the configuration menu.
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4. Press the (0) TEST CLR key to return to the off-line mode ([ O F L]
is displayed).

When you reach this point, you have verified that the print quality is
acceptable, and have a copy of the configuration of the LG31 as shipped.
The printer is now ready for use.

2.6 Host To LG31 Printer Set-up Procedure

2.6.1 Interface Control Strap ‘settings

Figure 3-14 of the LG31 PRINTER User’s Guide states that parity is
disabled at interface stre, B2. This is the factory setting and the
recommended setting. "his means that the serial interface must be set-
up with no parity.

2.6.2 Serial Interface Settings for VAX/VMS

Before using the printer, the serial interface must be set-up correctly. The
system manager must issue the following commands for the VAX/VMS
operating system.

1. If the terminal line that will support the LG31 has not been set-up to
support a spooled device then, go to instruction 3, otherwise, issue a DCL
command such as the following:

$ stop/que que_name
where que_name is the name of the queue.
2. Stop the spooling on the terminal by issuing the DCL command:
$ set dev/nospool txal:
where txal is the name of the terminal in this case.

8. Set up the terminal line to have the following characteristics as shown

below:

Terminal: _TXAl:
Device_Type: Unknown

Owner: SYMBIONT_0001
Username: SYSTEM
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. Input: 9600 LFfill: 0 Width: 300 Parity: None
Output: 9600 CRfill: 0 Page: 66

Terminal Characteristics

Interactive Echo Type_ahead No Escape

No Hostsync TTsync Lowercase Tab

Wrap Scope No Remote Eightbit

No Broadcast No Readsync Form Fulldup

No Modem No Local_echo No Autobaud No Hangup

No Brdcstmbx No DMA No Altypeahd Set_speed

Line Editing Overstrike editing No Fallback No Dialup

No Secure server  No Disconnect Pasthru No Syspassword

No SIXEL No Soft No Printer Port Numeric

Graphics Characters Keypad

No ANSI_CRT No Regis No Block_mode No Advanced_
video

No Edit_mode No DEC_CRT No DEC_CRT2 No DEC_CRT3

This can be accomplished by the DCL command:

$ set term txal: /pasthru/speed=9600/etc

Note
. PASTHRU SHOULD ALWAYS BE SET.

4. Set the terminal line to support a spooled device by issuing the DCL
command:

$ set dev/spool=(queue name) txal:
where queue_name is the name of the queue.
5. Start the queue by issuing the DCL command:

$ ini/que/start/terminal queue_name/on=txal:

The LG31 can now be used.

2.6.3 RSX Settings
The terminal characteristic PASTHRU should be set.

2.6.4 RT-11 Settings

A command of the form ASSIGN TT1l: LP: should be issued. This

assumes a multi-terminal system. Refer to the RT-11 System User’s
Guide.
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2.6.5 RSTS/E Settings
Refer to the RSTS/E System Manuals.

Nots

* Indicates that the current setting is not affected by the
terminal type.

Table 2-1: Deftault Characteristics

Name Set Name Set
ADVANCED_VIDEO no INSERT/ OVERSTRIKE b
ALTYPEAHD no INTERACTIVE/ PASSALL *
ANSI_CRT no LFFILL 0
APPLICATION_KEYPAD/ LINE EDITING *
NUMERIC_KEYPAD *
AUTOBAUD no LOCAL_ECHO b
BLOCK_MODE no LOWERCASE/

UPPERCASE low
BRDCSTMBX no MODEM no
BROADCAST no PAGE 66
CRFILL 0 PARITY no
DEC_CRT no PASTHRU yes
DEC_CRT2 no PRINTER_PORT no
DIALUP no READSYNC *
DISCONNECT * REGIS no
DMA ¢ REMOTE *
ECHO . SECURE_SERVER .
EDIT_MODE no SET_SPEED no
EIGHT_BIT yes SIXEL_GRAPHICS no
ESCAPE . SOFT_CHARACTERS no
FALLBACK # SPEED 9600
FRAME * SYSPASSWORD no
FORM yes TAB yes
FULLDUP/ HALFDUP * TTSYNC *
HANGUP no TYPE_AHEAD b
HARDCOPY/ SCOPE scope WIDTH 220
HOSTSYNC * WRAP *
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. 2.7 Connecting the Host to the LG31 Printer

The LG31 printer contains an EIA RS-232-C serial 25-pin interface
connector. The 70-27717-01 cable is supplied with the host system.
Connect the cable from the host to the LG31 printer.
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EXAXXXRKAXAX XA KK XX AKX

KAKARXAA AKX KX KXKAXKX

KXXX XA XA XXKXXAXXKX

KXXXXA XX AXKAAXX

KXAXXXXXHAXXX

XXXXXKXX XXX

XXXAXAXXEX

XXXXXXX

XXXX)

XAXXXX?

XAXXXXXX>

XXXKLXXXXX>
AXXXKXXXXKXX

XXX XXX XX XAKK S
1990000080000 4640¢

XXX XK XAXK XX XX XA KN
XXAAXK XA A XK XX KA KKK S
XXEAXX XK XA XA XK AKX XA XA KKK
P 8.0.8.0.00.0.4.0.06.900.064506600.9,
2$.4.0.9000.4690.00960060806¢60¢044,
10.8.0.0.0.0006000.9.0.00.0609.66¢6$400
10.9.09.0.0060000009.009060008096690

P OO 00 80086400000.0486.000000490009
PO00.00880600000600.600.000090.09.60.99.00

D E8.000.8.0060.600.00000.0066380006900699:069
9.9.0.9.0.8.0.00.0.00.6.0.0.8.0800050660.60069.0.0.0.9.09.6;
FO.9.09.0.0.80.0.0.0.006:0.6.0000000006.69000¢0.0.000660
POSP0.00.0.0,0 00,6404 5800.00060.690.00009.0.0099000 00
DO0.0.0.0.0.080000000.9.000 000 600000000.0.00 0000099000

DG E9000.0060 808080400 0000000600.60 0800900000800

DO G.0.9.00.0.0.0.0.00090988.00.040000.00:00080.0.0.0.0.0.0 069900000
PO099.0.0.0.000008 08380406 80.8000600.09000.0. 0000068000000



Chapter 3
CONTROLS AND INDICATORS

3.1 Introduction

This chapter describes all the operating controls and indicators available
on the LG31 printer.

3.2 Power Switch ON/OFF

The power switch is located on the rear of the LG31 printer (see Fig-
ure 3-1). This is a two-position rocker switch/circuit breaker. In the ON
position, top half pressed in, power is applied to the printer.
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Figure 3-1: Power Switch
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. 3.3 Outer Control Panel
Figure 3-2: Location ot the Outer Control Panel
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The outer control panel, which is located on top of the LG31 (see
Figure 3-2), contains the keys that let the operator perform routine
functions:
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¢ Run the print test and the self-test.

¢ Switch the printer between the on-line and off-line modes of opera-
tion.

¢ Perform form feed operations.

3.3.1 Outer Control Panel Components
The outer control panel (see Figure 3-3) includes:

* A view window through which you can observe the three-digit display
on the inner control panel.

o A three-key keypad. The key markings are:
— TEST/CLR
— FORM FEED
— ON LINE

Figure 3-3: Outer Control Panel
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NOTE

There is an audio alarm mounted on the inner control panel,
which sounds when you power up the printer, and each time
you press one of the control panel keys.

3.3.2 Outer Control Panel Keys

The function of the keys on the outer control panel (see Figure 3-3) are:
TEST CLR

When this key is pressed for more than 0.5 seconds in off-line mode, the
LG31 starts the print test (a rolling pattern of all ASCII characters). The
next time you press the TEST CLR key, the 1.G31 stops the print test
and performs the self-test.

When this key is pressed for less than 0.5 seconds after clearing a fault
or error condition, the LG31 resumes normal operation.

FORM FEED

When this key is pressed the LG31 advances the paper to top of the next
form.

When the LG31 is on-line, the form feed operation is dependent upon
the setting of printer control strap 26.

When the LG31 is off-line, the form feed operation is not dependent upon
the setting of printer control strap 26.

ON LINE

When this key is pressed, the printer toggles from off-line to on-line, the
display changes from { OF L] to[ OnLj.

3.4 Top Cover Interlock Switch

The interlock (see Figure 3—4) is set to on when the top cover is opened,
and in the on position, places the LG31 in standby mode. To override
the interlock, turn the switch off, and pull the switch plunger up to its
highest position.
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Figure 3-4: Cover Interlock Switch
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. 3.5 Inner Control Panel

Figure 3-5: Location ot the inner Control Panel
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. The inner control panel, which is located inside the top cover (see Fig-

ure 3-5), contains the keys that let you control all operational functions
of the LG31. These include:

¢ Performing the same functions as the outer control panel.
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¢ Modifying print parameters.

¢ Modifying serial interface parameters.

¢ Performing diagnostics.

The inner control! panel (see Figure 3-6) includes:

o A three-digit (seven segments each) three-dot display.
¢ An audio alarm.

* An initialization switch.

e A ten-key keypad; the keypad markings are:
— (0) TEST CLR
— (1) PRG
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~ (2) FORM FEED
—~- (3) ON LINE

— (4) LINE FEED
— (5) CPI LPI

— (6) PAPER REV
— (7) FONT

— (8) SET TOF

— (9) FCT

Figure 3-6: The Inner Control Panel

In off-line mode, the keys may be regarded as soft pushbuttons and per-
form the functions indicated by their respective legends. However, once
Program (PRG) mode is entered, the 10 keys are assigned new functions,
which are automatically printed to guide the operator (see Appendix C
for a complete listing). The pushbuttons may also be regarded as soft
pushbuttons in Function (FCT) Select mode (see Appendix C for a com-
plete listing).

All the available selections of print parameters and serial interface
parameters are shown in Figure 3-7.
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Figure 3-7: Configuration Menu

THE PRESENT CONFIGURATION IS: (44A513016 SY - 44A513017 IM)

FIRMWARE REVISION LEVEL V1.31.000-CSS
1. Font:
Style - 44A513017 Dataproceasasing
CPI - 10 CPI
Country - US ASCII
Mode - Normal
Horizontal Expansion - X1
Vertical Expansion - X1
2. LPI -~ 6 lpi
3. Forms Control (lines):
Form Length - 66
Top Margin - 01
Bottom Margin - 66
4. Interface Contrel:
Interface Type - Serial
Input buffer length 3840
Interface Straps A:
0 1 2 3
12345678901234567890123456789012
00001000000010000000101000001000
Interface Straps B:
0 1 2 3
1234567890123456789012345€789012
01000100000000000000000000000000
Speed - 9600
Parity - Even
5. Margin Settings (columns):
Left Margin - None
Right Martin - 132
6. Horizontal Tabs (columns):

009 017 025 033 041 049 057 065 073

089 097 105 113 121 129 137 145
169 177 185 193 201 209 217
7. Vertical Tab stops:
8. Printer Control Straps:
Printer Straps A:
o 1 2 3
12345678901234567890123456789012
00000000000000000000100001110010
Printer Straps B:
o l 2 3
12345678901234567890123456789012
00000000000000000000000000000000

081
161

Press the number ‘0’ to return to normal operation.

To continue modification select (1-8).
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3.5.1 Three-Character LED Display

The three-character/three-dot LED display (see Figure 3—-8) is multifunc-
tional and indicates the following.

* Printer modes, for example:
[ OnL] ON LINE
[ O F L] OFF LINE
[ F ¢ t] FUNCTION

¢ Configuration Menu settings, such as top/bottom margins, right/left
margins, Characters Per Inch (CPI), Lines Per Inch (LPI) print
spacing, that are used when changing the printer configuration.

e Fault codes (see Table 5-2 for a listing of the diagnestic codes) that
are used with the printer self-test at power-up, after printing the test
pattern, and during printer operation.

The three-dot indicators in the three-character LED display are display

illuminated during self-tests. When illuminated, the dots indicate:

e Left dot FCT MODE—Printer is in Function Selection state. Press

(9) FCT key to enter. Display reads [.F n c}.

e Middledot FORM LOADED - Electronic Vertical Format Unit (EVFU)
form table has been downline loaded. See the LG31 Printer
User’s Guide.

s  Right dot READY-TIlluminated by the signal CTS received from the
host computer (see Chapter 4, Section 4.2).

Refer to Appendix A for a complete listing of display readouts.

3.5.2 Audio Alarm

The audio alarm (see Figure 3-8) located at the top of the Inner Control
Panel momentarily emits a sound at power-up, when a key is pressed,
when a <BEL> code is received in on-line mode, and under any alarm
condition, as follows:

e When a fault is detected (includes EVFU loading fault).
¢ When Paper Low condition is detected.
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Figure 3-8: The Inner Control Panel Showing Display, Audio Alarm,
Inktialization Swich
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3.5.3 Initialization Switch

The initialization switch (see Figure 3-8) is a slide switch located at the
top of the inner control panel that lets you initialize the printer after it is
locked up. You can initialize it using the procedure detailed in Chapter 4,
Section 4.5.1. In normal operation, the switch i3 in the leftmost position.
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3.5.4 Key Functions

The three types of key functions are:

1.

N

Initial key function (ON LINE, TEST CLR, PAPER REV). Refer to
Table 3-1 for list.

Function select — Enter by pressing (9) FCT key. In this state, the
left dot on the three-character LED display is illuminated. This state
includes the printer initialization to default configuration, alignment
patterns, top of form adjust, reverse form feed, buffer clear, forms
setup, and margin setup. Return te off-line printer operation from
any of these operations by pressing (0) TEST CLR key. See Fig-
ure 3-9 for a map of the function select combinations.

Program — Pressing the (1) PRG key causes the current configura-
tion to be printed and places the printer in the programming state.
In the programming state, the keys assume functions represented by
adjacent numbers. See Chapter 4 for additional information.
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Function Mode Key Operations

Figure 3-9
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Table 3-1:

initial Key Functions

Key

Key Function in
OFF LINE Mode

Key Function in
ON LINE Mode

3)
ON LINE

(0)
TEST CLR

(1) PRG

(2)
FORM
FEED

(4)

FEED

(6)
CPI LPI

U = ON LINE selected.
Toggles state to on-line mode.

When pressed for more than 0.5 of a second, a
rolling test pattern is printed in the DP font at
10 CPl. Pressing (0) TEST CLR again stops the
test pattern.

Prints any data in the buffer, then prints
current configuration and enters Programming
state. See Chapter 4.

Advances paper to the next top of form setting,
once for each time key is pressed.

Advances paper one line based on current LPI
setting. When pressed and held down for one
second, consecutive line feeds are performed
at the rate of approximately three steps per
second.

Alternately displays CPI and LPI each time key
is pressed. Holding key down causes settings
available for the active font to be displayed on a
rotating basis. The setting displayed when the
key is released becomes the active selection.
The CPI/LPI key displays the current submenu
- that is, only the CFPI values for the current
font are displayed.

Toggles state to
off-line mode.

No operation.

No operation.

If printer strap 16
is set, functions
the same as off-
line. Otherwise, no
operation.

If printer strap 16
is set, functions
the same as off-
line. Ctherwise, no
operation.

No operation.
Displays are:
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Key Function in Key Function in
Key OFF LINE Mode ON LINE Mode

CPI (DP) LPl

[ 10] [06L]

[ 12] [08L]

[ 13] [10L]

[ 15] [12L]

(16E] {o2L)

[ 05] [03L])

[ 06] [04L)]

[ 66)

[ 83]
(6) Moves paper in reverse direction 0.06 mm (1/72  If printer strap A26
PAPER in) each time the key is pressed. When pressed is set, functions
REV and held down for one second, consecutive same as off-line.

1/72 inch paper reverse feed steps occur at the  Otherwise, no

rate of approximately three steps per second. operation.

Inoperative during Low Paper Print mode.
(7 Displays current font style when pressed. No operation.
FONT Holding key down causes available font styles

CPI to be displayed on a rotating basis. The
setting displayed when the key is released
becomes the active selection. When a new font
is selected, the horizontal spacing is initially set
to the default spacing for the particular font.
Displays for standard draft and Near Letter
Quality (NLQ) are displayed only once:
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Key Function in Key Function in ‘
Koy OFF LINE Mode ON LINE Mode

CPI DP) CPI (& CPI (& CPl (&
NLQ) OCR-A) OCR-B)

[ 10] [ 10] (OcA] [Ocb]
[ 12] [ 12) [n12) [n12]
[ 18] [ 18] [(n13] {n13]
[ 15] [ 15] [n15] [n15]
[16E] [16E] {16E] (16E]
[ 05] [n05] [n05] [n05]
[ 06] [ 06] [ 06] [ 08)
[ 66] [ 66] [ 66] [ 68]
[ 83]) [ 83] [ 83] [ 83]
(8) Set Top of Form to current position of paper. No operation.

SET TOF TOF is calculated upon form length in effect.
It is assumed that the top printable dot row
(23 rows) of the form is aligned with notches in
upper tractors before key is pressed. The form
is then moved forward automatically to place
the first line at the point on the following form.
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Key Function in Key Function in

Key OFF LINE Mode ON LINE Mode
(9) Enters Function Selection state (refer to No operation.
FCT function procedures: Printer Initialization,

Forms Setup, and Margin Setup). This key

is also used to achieve Reverse Form Feed as
follows: Press key (9) to enter Function Mode,
then press key (6) for Reverse Form Feed (paper
moves back one form length). Also used by
service personnel in aligning printer.

Function Mode Summary

State Key
INITIALIZATION Press (1)
FORM SETUP Press (2)
PRINT REVIEW Press (3)
FORMS ADJUST Press (4)
MARGIN SETUP Press (5)
REVERSE FORM FEED Press (6)
BUFFER CLEAR Press (7)
Refer to Chapter 4 for the above function mode
procedures.

3.6 Paper Tension Lever

The paper tencion lever adjusts the pressure that the paper tensicning
fingers apply to the paper (see Figure 3-10). There is a PAPER THICK-
NESS scale, from 1 to 6, located next to the paper tension lever. The
higher the number {the heavier the paper), the less the tension. A “1” is

equivalent to 15-pound one-part paper. Adjust for the maximum tension
without smearing the print.

3.7 Print Gap Control

The print gap control is a rotary adjustment that adjusts the distance
between the paper and the print heads (see Figure 3-10). It has a scale
from less than one to more than six, and should be nominally set to the
same point on the scale as the PAPER THICKINESS scale. Adjust this
and the paper tension lever to obtain the best print quality.
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Figure 3-10: Paper Tenslon Lever, Print Gap Control, Margin Adjust
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3.8 Margin Adjust Knob

The margin adjust knob adjusts the horizontal position of the paper in
the printer (see Figure 3-10).
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Chapter 4

SETTING COMMUNICATIONS AND PRINT
PARAMETERS

4.1 Introduction

This chapter defines the user settable parameters of the LG31 printer.
There are two ways for setting parameters in the LG31. Some of the
parameters can be set by either method.

There are eight categories of parameters in the LG31 printer listed in

the configuration menu that are settable when you enter the program
mode:

¢ Font - this contains gix subcategories

e Lines Per Inch

°* Forms Control

e Interface Control - this contains four subcategories
® Margin Settings

¢ Horizontal Tabs

® Vertical Tab Stops

* Printer Control Straps

When entering the program mode, you can select one or more of the
categories for modification before exiting back to off-line.
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There are two parameters and two sets of adjustments that can be made
in the function mode. In the function mode, you can perform operations
in one of the categories, and then you must exit to off-line. You can then
begin the process again to perform operations in another category.

The process for listing the parameters in these categories and making
changes to them is given in the following sections.

4.2 Interface Control—Host to Printer Interface

The LG31 printer contains an EIA RS-232-C 25-pin connector as a serial
interface to the host. The connector is located on the lower back of the
printer (see Figure 4-2). A 70-27717-01 cable is supplied to connect the
host to the LG31 printer.

The RS-232-C signals and the associated pins on the interface connector
are given in Table 4—1. The DIGITAL serial protocol is XON/XOFF (for
a description of the XON/XOFF protocol, see the LG31 Printer User’s
Guide, EK-LG31C-UG).

Figure 4-1: Ser!al Interface Connector

9 0 @

RE UK00963A 89

4-2 SETTING COMMUNICATIONS AND PRINT PARAMETERS



. Figure 4-2: Location of the Serial Interface Connector
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Table 4-1: Pin Assighments
Signal
Pin Signal Direction Description
1 AA Chassis - Frame (Protective) Ground
Gnd
2 BA (TX) From Printer Printer transmits coded Ready/Busy
(See Note 2) (DCVYDC3) or BREAK status (strap
A5 IN). ETX/ACK — Up to 1500
characters will be accepted. ETX
terminates the string. The printer
sends an ACK to the host when
transmission can resume.
3 BB (RX) To Printer Printer can receive serial data from
(See Note 1) Data Source when ON LINE.

4 CA (RTS) From Printer Request to Send. If so strapped (A8
IN), printer is ON LINE when CA is
ON. Straps affect use of CA signal:
A8, Al6, A24, A32.

b CB (CTS) To Printer Clear to Send. Set by printer.

(See Notes 3 Transmisgion is not inhibited and

and 4) it can operate with the host. Printer
is capable of transmitting if DC1/DC3
or BREAK protocol is used. If Serial
Interface strap B4 is IN, the host may
use CC to inhibit printer transmit.

6 CC (DSR) To Printer Data Set Ready. When enabled by

(See Note 3) serial interface strap B4 IN), the
lead may be used to inhibit printer
transmitting, although it can still
receive data.

7 OV (AB) - Printer Signal Ground.

11  SCA-1 From Printer Secondary Request to Send. Permits
printer status to be reflected in same
manner as CA lead.

19 SCA-2 From Printer Secondary Request to Send. Same as

pin 11.
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Table 4-1 (Cont.): Pin Assignments

Signal
Pin Signal Direction Description
20 CD(DTR) From Printer Data Terminal Ready. If so strapped

(A7 IN), data terminal is turned ON
by printer when a positive voltage
level is applied to the pin 20 line, to
indicate printer is ready to accept
data. Straps affect use of CD signal:
A7, Al5, A23, A28. See Note 4.

NOTES

1. BB (RX) is the primary data input line. It is the line
that carries the serial data from the data source to the
printer. Data is accepted from this line as long as the
printer is ON LINE, and for one second after the printer
has gone to OFF LINE, to allow for line delays during
satellite communication. A negative level is a mark, and a
positive level is a space. When released, this line should
be in “Mark” condition.

2. When using XON/XOFF, parity must be set to match the
host.

3. CCisstrap dependent, CB is not strap dependent. Regard-
less of how the printer is strapped, the host may always use
CB to inhibit transmit.

4. CB must be posicive or the lead open-circuit for DCI/DC3
protocol. For this protocol, CA or CD cannot be tied to CB.

4.3 Configuration Menu
4.3.1 Listing the Parameters

You can get a list of and change all of the user settable parameters
by using the keys on the inner control panel. The nine categories of
parameters are contained in the configuration menu. The subcategories
are listed after you select the category. To get a copy of the configuration
menu, perform the following:
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1. Turn the printer power on. Open the top cover and pull the interlock
switch plunger up to its highest point. This activates the inner
control panel.

2. When the self-test completes and the display reads [ O F L}, press
the (1) PRG key. The LG31 printer will print the configuration menu
(see Figure 4-2).

3. To select a category of parameters, push the key with the category
number shown on the configuration menu. To see the form control
parameters, press (2). The LG31 will print a list of the form control
parameters.

4. To select a parameter, press the key number shown next to the
parameter.

5. To exit from the category back to the program mode, press the (0)
key.

Press the (0) key to return to the configuration menu.

7. To return the printer to the off-line mode, press the (0) TEST CLR
key.
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Figure 4-3: Configuration Menu

THE PRESENT CONFIGURATION 1S:

FIRMWARE REVISION LEVEL V1.31.000-CSS

1.

%)

Font:

Style - 44A513017 Dataprocessing
CPI - 10 CPI

Country - US ASCII

Mode - Normal

Horizontal Expansion - X1
Vertical Expansion - X1

LPI - 6 lpi

Forms Control (lines):

Form Length - 66

Top Margin - 01

Bottom Margin =~ 66

Interface Control:

Interface Type - Serial

Input buffer length 3840
Interface Straps A:

0 1 2 3
12345678901234567890123456789012
00001000000010000000101000001000
Interface Straps B:

0 1 2 3
12345678901234567890123456783012
010001000000000000000000600000000
Speed - 9600

Parity ~ Even

Margin Settings (columns}):

Left Margin = None

Right Martin - 132

Horizontal Tabs (columns):

009 017 025 033 041 049 057 065 073
089 097 105 113 121 129 137 145 153
169 177 185 193 201 209 217
Vertical Tab stops:

Printer Control Straps:

Printer Straps A:

o 1 2 3
123456789012345678%80123456789012
00000000000000060000010001110010
Printer Straps B:

0 1 2 3
12345678901234567890123456789012
00000000000000000000000000000000

081
16l

Press the number ‘0’ to return to normal operation.
To continue modification select (1-8).
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4.3.2 Communications Parameters ‘

Under the Interface Control category in the function mode, there are five
subcategories:

1. Interface type — There i8 one interface type available (serial).

2. Interface A straps — There are 32 software straps that you can define
as in or out. The straps and the parameters they enable/inhibit are
listed in Table 4-2. The LG31 printer is shipped with four interface
A straps enabled.

When you enter the interface strap A subcategory, the strap number
is displayed in the left two digits (1-32) of the display panel. The
right digit indicates whether the strap ia in (i) or out (o). These
straps control the RS-232-C signals.

3. Interface B straps — There are 3z software straps that you can define

as in or out. The straps and the parameters they enable/inhibit are
listed in Table 4-2.

When you enter the interface strap B subcategory, the strap number
is displayed in the left two digits (33-64) of the display. The right
digit indicates whether the strap is in (i) or out (0). These straps
control the response of the LG31 to the host data.

4. Speed (baud rate) — There are nine baud rates to select from.

5. Parity — There are four parity options.

To select the interface control category of parameters (see Figure 4-2):

1. Place the printer off-line ([ O F L] is displayed). If the printer is
on-line ([ O n L] is displayed), press the ON LINE key.

2. Press the PRG key ([ P r o] is displayed). The LG31 printer prints
the configuration menu

3. Press key (4). The LG31 printer will print the interface control
options available (see Figure 4-3).

4. To change one of the interface straps, press key (2). The printer will
list the options available (see Figure 4-3). The interface straps and
their present condition are listed in the configuration menu.

— Press the (8) key until the number of the desired strap shows in
the first two digits of the display.
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9.

— Press (1) to enable the strap (an "i" in the third digit on the
display).

— Press (2) to remove the strap (an "o" in the third digit on the
display).

— Press the (0) key and the printer will return to the configuration
menu level ([ P r o] is displayed).

Press key (4). The LG31 prninter will print the interface control
options available (see Figure 4-3).

To change the speed (baud rate), press (4). The printer will list
the available baud rates. The current baud rate is listed in the
configuration menu.

— Press the key which corresponds to the number of the baud rate
in the list. Having selected the baud rate, the printer returns to
the configuration menu ([ P r o] is displayed).

— Press the (0) key, and the printer will return to the configuration
menu level ([ P r o] is displayed).

Press key (4). The LG31 printer will print the interface control
options available (see Figure 4-4).

To change the parity, press the (5) key. The LG31 printer will list
the parity options (s2e Figure 4-5).

— Press the key which corresponds to the number of the desired
parity option. Having selected the baud rate, the printer returns
to the configuration menu ([ P r o] is displayed).

— Press the (0) key, and the printer will return to the configuration
menu level ([ P r o] is displayed).

Press the (0) key to exit the program mode.

There are no options available for interface type. The response of the
LG31 printer to selecting interface is shown in Figure 4-6.
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Figure 4-4: Interface Control Straps

Interface Control

0. Exit

1. 1nterface Type

Z. Interface Straps A

3. Interface Straps B

4. Spead

5. Parity

Straps:

0. Exit

l. Strap in

2. Strap out

3. Forward without change
4. Reverse without change

Interface Straps A:

0 1 2 3
12345678901234567890123456789012
00001000000010000000101000000000
Interface Straps B:

0 1 2 3
12345678901234567890123456789012
11000100000000000000000000000000

Press the number ‘0’ to return to normal operation.
To continue modification select (1-8).
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. Figure 4-5: Intertace Control Speed

Interface Control

Exit

Interface Type
Ir.terface Straps A
Interface Straps B
Speed

. Parity

U W= O

Speed -

0. Exit
1. 110
300
. 600
1200
1800
2400
4800
9600
19200

O oI Wi

Speed - 9600

Press the number ‘0’ to return to normal operation.
To continue modification select (1-8).
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Figure 4-6: Intertace Control Parity

Interface Control

Exit

Interface Type
Interface Straps A
Interface Straps B
Speed

Parity

i Wh PO

Parity -

Exit
Even
Odd
Space
Mark

& W= O

Parity - Even

Press the number 0’ to return to normal operation.
To continue modification select (1-8).

Note

The space and mark options are available in 7-bit mode only. In
8-bit mode, these options are not selectabie and are not printed.

Figure 4-7: Interface Control Type
Interface Control

Exit

Interface Type
Intexface Straps A
Interface Straps B
Speed

Parity

nd WP o

Interface Type
0. Exit
1. Serial
Interface Type « Serial

Pressz the number '0’ to return to normal operation.
To continue modification select (1-8),
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Table 4-2: Serial Interface Strapping Options

Strap

Number Action When In (In = 1; Out = 0)

READ/BUSY CONTROL

Al Not assigned

A2 Not assigned

A3 Not assigned

A4 Enable READY/BUSY status by means of SCA (pins 11 and 19)

A5 Enable READY/BUSY to cause transmissgion of XON/XOFF codes

A6 Enable READY/BUSY to cause transmission of a 200 msec
BREAK

A7 Enable READY/BUSY to turn circuit CD (interface pin 20) ON
or OFF

A8 Enable READY/BUSY to turn circuit CA (interface pin 4) ON or
OFF

FAULT CONTROL

A9 Not assigned

Al0 Not assigned

All Not assigned

Al2 Enable NO FAULT/FAULT status by means of SCA (pins 11 and
19)

Al3 Enable NO FAULT/FAULT to cause transmission of XON/XOFF
codes

Al4 Enable NO FAULT/FAULT to cause transmission of a 200 msec
BREAK

Al5 Enable NO FAULT/FAULT to turn off circuit CD

Al6 Enable NO FAULT/FAULT to turn off circuit CA

SELECT CONTROL

Al17 Not assigned

Al8 Not assigned

AlS Not assigned

A20 Enable ON LINE/OFF LINE status by means of SCA (pins 11
and 19)

A21 Enable printer in OFF LINE to cause transmission of
XON/XOFF codes

A22 Enable printer in OFF LINE to cause transmission of a 200 msec
BREAK

A23 Enable printer in OFF LINE to turn off circuit CD

A24 Enable printer in OFF LINE to turn off circuit CA

A25 Not assigned
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Table 4-2 (Cont.): Serial Interface Strapping Options

Strap
Number Action When In (In = 1; Out = 0)

A26 Enable transmisgion of an <ACK> on receipt of an <ETX>
A27 Raverse SCA polarity (active state LOW) if SCA is enabled
A28 Reverse DTR polarity (active state LOW) if DTR is enabled
A29 Inhibit received parity check
A30 Enable two stop bits
A3l Enable transmitter
OTHER
A32 Reverse CA polarity (active state LOW) if CA is enabled
B1 Not assigned
B2 No parity bit transmitted/received
B3 Enable auto input buffer expansion
B4 Host may not use CC to inhibit transmit
B5 Replaces underline character with <CR>
B6 Seven and eight bit data accepted
B7-B32 Not assigned
NOTE

The configuration menu prints out strap status in serial inter-
face in two rows A1-A32 and B1-B32. The LED display, how-
ever, shows 1 through 64 with 33-64 being equivalent to Bl-
B32

4.4 Print Characteristics

The rest of the configuration entries control the form and location of the
printed data.

4.4.1 Font

Under the font category in the program mode, there are six subcategories
(see Figure 4-8):

1. Style - the quality/density of the printed characters
2. CPI - Characters Per Inch
3. Country
4

Mode (there are no font enhancements available through the control
panel)

4-14 SETTING COMMUNICATIONS AND PRINT PARAMETERS



5.
6.

Horizontal Expansion

Vertical Expansion

To select the font category:

1.

Place the printer off-line ([ O F L] is displayed). If the printer is
on-line ({ O n L] is displayed), press the ON LINE key.

Press the PRG key ([ P r o] is displayed). The LG31 printer will print
the configuration menu.

Press the (1) key. The LG31 printer will list the font options (see
Figure 4-8).

Press the key with the same number as the desired font option.

Follow the procedure in the related section as follows.

There are no mode options available. The response of the LG31 printer
to mode selection is shown in Figure 4-8.

Figure 4-8: Font Menu

FONT:

0. Exit

1. Style

2. cCpI

3. Country

4. Mode

5. Horizontal Expansion
€. Vertical Expansion
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4.4.1.1 Style

Figure 4-8: Font Style

FONT:

0. Exit

1. Style

2. CPI

3. Country

4. Mode

5. Horizontal Expansion
6. Vertical Expansion
Style -

0. Exit

1. 44A513017 Dataprocessing
2. 44R0XXX Gothic NIQ
3. 44A000XX OCR-A

4. 442000 OCR-B

Style - 44A513017 Dataprocessing

Press the number ‘0’ to return to normal operation.
To continue modification select (1-8).

To select the style subcategory of parameters (see Figure 4-9):

1.

2.

Place the printer off-line ([ O F L] is displayed). If the printer is
on-line ([ O n L] is displayed), press the ON LINE key.

Press the PRG key ([ P r 0] is displayed). The LG31 printer will print
the configuration menu.

Press the (1) key. The LG31 will print the list of print styles
available.

Press the key with the same number as the deeired style ((3) selects
OCR-A).

Press the (0) key to return the LG31 printer to off-line operation
([ O F L] is displayed).
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. 4.4.1.2 CPI

Figure 4-10: Font CPI

FONT:

0. Exit

1. Style

2. CPI

3. Country

4. Mode

5. Horizontal Expansion
6. Vertical Expansion
CPI -

0. Exit

1. 5 CpI

2. 10 CPI

3. 12 CPI

4. 13.3 CPI

5. 15 CPI

6. 16.7 cpI

7. 6.67 CPI

8 8.35 Cp1

. CPI - 10 CPI

Press the number ‘0’ to return to normal operation.
To continue modification select (1-8).

To select the CPI subcategory of parameters (see Figure 4-10):

1. Place the printer off-line ([ C F L] is displayed). If the printer is
on-line ([ O n L] is displayed), press the ON LINE key.

2. Press the PRG key ([ P ro] is displayed). The LG31 printer- will print
the configuration menu.

Press the (2) key. The LG31 will print the list of CPI available.

Press the key with the same number as the desired CPI ((3) selects
12 CPI).

5. Press the (0) key to return the LG31 printer to off-line operation
([ O F L] is displayed).
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4.4.1.3 Country (Character Sets)

Figure 4-11: Font Country
FONT:

Exit

Style

CrI

Country

Mode

Horizontal Expansion
Vertical Expansion

oL N = O

Country -

Exit

USA (default)

Great Britain

DEC Dutch

DEC Finland

France

DEC French (Canada)
Germany

Italy

Continue

WO 3O Ld WO

Country -

Exit

JIS Roman

DEC Norway/Denmark
Spain

DEC Sweden

DE: Swiss

150 Norway/Denmark
DEC Portuguese

Sk Wi O

Country - US ASCII

Press the number ‘0’ to return to normal operation.
To continue modification select (1-8).

To select the character set subcategory of parameters (see Figure 4—11):

1. Place the printer off-line ([ O F L] is displayed). If the printer is
on-line ([ O n L] is displayed), press the ON LINE key.
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2. Press the PRG key ([ P r o] is displayed). The LG31 printer will print
the configuration menu.

3. Press the (3) key. The LG31 wil' print a list of 1:ational replacement
character sets available.

4. Press the key with the same number as the desired set ((3) selects
Digital Dutch).

5. If the desired character set is not in the list, rress the (9) key. The
printer will list the rest of the character set> available. Perform step
4,

6. Press the (0) key to return the LG31 printer to off-line operation
([ O F L] is displayed).

4.4.1.4 Mode

Figure 4-12: Font Mode
FONT:

Gyt W= O

Exit

Style

cPI

Country

Mode

Horizontal Expansion
Vertical Expansion

Mode -
Cannot change character attributes from the menu

0.

Exit

Mode - Normal

Press the number ‘0’ to return to normal operation.
To continue modification select (1-8).

The character attributes cannot be changed from the configuration menu.
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4.4.1.5 Horizontal Expansion

Figure 4-13: Font Horizontal Expansion

FONT:

0. Exit

1. Style

2. CrI

3. Country

4. Mode

5. Horizontal Expansion
6. Vertical Expansion

Horizontal Expansion -

0.
1.
2.

Exit
X1
X2

Horizontal Expansion - X1

Press the number ‘0’ to return to normal operation.
To continue modification select (1-8).

To select the horizontal expansion subcategory of parameters (see Fig-
ure 4-13):

1.

Place the printer off-line ([ O F L] is displayed). If the printer is
on-line ([ O n L] is displayed), press the ON LINE key.

Press the PRG key ([ P r o] is displayed). The LG31 printer will print
the configuration menu.

Press the (5) key. The LG31 will print the list of horizontal expan-
sions availabie.

Press the key with the same number as the desired expansion ((2)
selects the times two expansion).

Press the (0) key to return the LG31 printer to off-line operation
([ O F L] is displayed).
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4.4.1.6 Vertical Expansion

Figure 4-14: Font Vertical Expansion

FONT:

0. Exit

1. Style

2. Cpr1

3. Country

4. Mode

5. Horizontal Expansion
6. Vertical Expansion

Vertical Expansion -

0.
1.
2.
3
Press the number ‘0’ to return to normal operation.

To continue modification select (1-8).

To select the vertical expansion subcategory of parameters (see Fig-

Exit
X1
X2
X3

Vertical Expansion -~ X1

Place the printer off-line ([ O F L] is displayed). If the printer is
Press the PRG key ([ P r o] is displayed). The LG31 printer will print
Press the (6) key. The LG31 will print the list of vertical expansions

Press the key with the same number as the desired expansion ((3)

ure 4-14).
1.
on-line ([ O n L] is displayed), press the ON LINE key.
2.
the configuration menu.
3.
available.
4,
gelects the times three vertical expansion).
5.

Press the (0) key to return the LG31 printer to off-line operation

([ O F L] is displayed).
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4.4.2 LPI ‘

Figure 4-15: Lines Per Inch

LPI -

0. Ezxat
1. 6 1lpi
2. 8 lpi
3. 10 lpi
4. 12 lpi
5. 2 lpi
6. 3 lpi
7. 4 lpi

LPI - 6 lpi
Press the number ‘0’ to return teo ncrmal operation.
To continue modification select (1-8).
To select the LPI subcategory of parameters (see Figure 4-15):

1. Place the printer off-line ([ O F L] is displayed). If the printer is
on-line ([ O n L] is displayed), press the ON LINE key.

2. Press the PRG key ([ P r o] is displayed). The LG31 printer will print
the configuration menu.

3. Press the (2) key. The LG31 printer will list the LPI options (see
Figure 4-15).

4. Press the key with the same number as the desired LPI option ((3)
is 10 lines per inch).

5. Press the (0) key to return the LG31 printer to off-line operation ([
O F L] is displayed).

4.4.3 Forms Control

Setting the forms control (see Figure 4-16) differs from the other printing
characteristic setups in that you normally perform a sequence of settings,
and that the last setting exits back to the configuration menu. There are
two methods for setting the form dimension and position. One is to
select the function mode (see Section 4.5.2), and the other is to select
forms control from the program mode.
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Figure 4-16: Forms Control

Form Control:

OB Dby O

Exit

Form Feed

Line Feed (forward)
Line Feed (reverse)

Set Top of Form

Set. Top Margin

Set Bottom Margin

Set Bottom of Form

1/72 inch Paper Forward
1/72 inch Paper Reverse

Forms Control (lines):

Form Length - 66
Top Margin - 01
Bottom Margin - 66

Press the number ‘0’ to return to normal operation.
To continue modification select (1-8).

To select the forms control category in the program mode:

1.

Place the printer off-line (( O F L] is displayed). If the printer is
on-line ([ O n L) is displayed), press the ON LINE key.

Press the PRG key ([ P r 0} is displayed). The LG31 printer will print
the configuration menu.

Press the (3) key. The LG31 printer will list the forms control options
(see Figure 4-14).

Press and hold the (2) key until the top of the sheet aligns with the
notches in the upper tractors.

Press the (4) key to start the line count. The display is [ 0 0 0].

Press and hold the (2) key until you reach the desired top margin.
The display reads the number of lines the paper moves forward (9
lines equals 1% inches).

Press the (5) key to set the top margin.

Press and hold the (2) key until you reach the desired bottom margin.
The display reads the number of lines the paper moves forward (51
lines equals 8% inches). The display reads [ 6 0] 9+51.

Press the (6) key to set the bottom margin.
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10. Press and hold the (2) key until you reach the bottom of the form (66 ‘
for 11-inch paper).

11. Press the (7) key to set the bottom of the form and to return to the
configuration menu.

12. Press the (0) key to return the LG31 printer to off-line operation
([ O F L] is displayed).

4.4.4 Margin Settings

Figure 4-17: Margin Settings
Margin Settings:

0. Exit

1. Advance Left

2. Advance Right

3. Set left Margin

4. Set Right Margin

5. Clear Margins

6. Display Current Right Margin

7. Display Current Left Margin

8. Display Current Fosition

Margin Settings (columns): ‘

Left Margin - None
Right Margin - 132
Press the number ‘0’ to return to normal operation.

Te continue modification select (1-8).

You can set the margin settings from either the function mode (see
Section 4.5.5) or the program mode, to select the margin settings category
in the program mode:

1. Place the printer off-line ([ O F L] is displayed). If the printer is
on-line ([ O n L] is displayed), press the ON LINE key.

2. Press the PRG key ([ P r o] is displayed). The LG31 printer will print
the configuration menu.

3. Press the (5) key. The LG31 printer will list the margin setting
options (see Figure 4-17).

4. Press the (6) key to display the left margin setting.
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. 5. Press the (2) key until the display reads the column number you
want for a left margin.

6. Press the (3) key to set the left margin.
Press the (7) key to display the right margin setting.

8. Press the (1) key until the display reads the column number you
want for a right margin.

9. Press the (4) key to set the right margin.
10. Press the (0) key to return to the configuration menu.

11. Press the (0) key to return the LG31 printer to off-line operation
(I O F L] is displayed).

The (6) key sets the margins to the default values, and the (8) key
displays the current column position.

4.4.5 Horizontal Tab Stops

The horizontal tabs cannot be set from the configuration meru. The
response of the LG31 printer to a horizontal tab entry is shown in

Figure 4-18: Horizontal Tab Stops

Horizontal Tab Stops:
Cannot set horizontal tabs from the menu

0. Exit
Horizontal Tabs (columns):

008 017 025 033 041 049 057 065 073 o081
089 097 105 113 121 129 137 145 153 161
169 177 185 193 201 209 217

Press the number ‘0’ to return to normal operation.
To continue modification select (1-8).
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Figure 4-19: Vertical Tab Stops ‘

Vertical Tab Stops:
Cannot set vertical tabs from the menu

0. Exit
Vertical Tab Stops:

Press the number ‘0’ to return to normal operation.
To continue modification select (1-8).

4.4.6 Vertical Tab Stops

The vertical tab stops cannot be set from the configuration menu. The
response of the LG31 printer to a vertical tab stops entry is shown in
Figure 4-19.

A.4.7 Printer Control Straps

There are 64 printer control straps in the LG31 printer. These straps
control how the LG31 responds when printing data. For a detailed
description of these straps, see Chapter 2, Section 2.2 in the LG31 User’s
Guide (EK-LG31C-UG).

1. Printer Control Straps (A) — There are 32 A software straps that
you can define as in or out. When you enter the interface strap A
sub-category, the strap number is displayed in the left two digits (1-
32) of the display panel. The right digit indicates whether the strap
18 in (i) or out (o).

o

Printer Control Straps (B) — There are 32 B software straps that
you can define as in or out. When you enter the interface strap B
sub-category, the strap number is displayed in the left two digits (33-
64) of the display. The right digit indicates whether the strap is in
(1) or out (o).

To select the printer control category of parameters (see Figure 4-20).

1. Place the printer off-line ([ O F L] is displayed). If the printer is
on-line ([ O n L] is displayed), press the ON LINE key.

2. Pressthe PRG key ([ Pro]is displayed). The LG31 printer will print
the configuration menu.
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. Figure 4-20: Printer Control Straps — Factory Setting

Printer Control Straps:

0. Exit
1. Printer Straps A
2. Printer Straps B

Straps:

0. Exit

1 Strap in

2. Strap out

3 Forward without change
4 Reverse without change

Printer Control Straps:

Printer Straps A:

0 1 2 3
12345678901234567890123456789012
00000000000000000000100001110010
Printer Straps B:

0 1 2 3
12345678901234567890123456789012
00000000000000000000000000000000

Press the number ‘'O’ to return to normal operation.
. To continue modification select (1-8).

End of Program Mode

3. Press key (8). The printer will list the options available (see Fig-
ure 4-20). The interface straps and their present condition are listed
in the configuration menu.

4. Press the (3) key until the number of the desired strap shows in the
display.

5. Press (1) to enable the strap (an "i" on the display).
Press (2) to disable the strap (an "o on the display).

7. Press the (0) key and the printer will return to the printer control
category.

Press the (0) key to return to the configuration mepu.

Press the (0) key and the LG31 printer will return to off-line opera-
tion ([ O F L] is displayed).
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4.5 Function Mode
In the function mode (see Figure 4-21), you can perform the following:
¢ Printer initialization
e Forms setup
* Print adjustment
¢ Forms adjustment
e Margin setup
e Reverse form feed
° Buffer clear

Unlike operations in the programming mode, you can perform operations
in one of the characteristics for entry into the function mode. A menu
is not available to lead you through the modification process. The
procedures for performing these operations are contained in the following
sections.

4.5.1 Printer Initialization
There are two ways to initialize the L(G31 printer:
1. Through the control panel.
2. Through the initialization switch.

It may be necessary to perform the initialization procedure if the printer
becomes locked, or if you want to return to the factory settings. Table
4-3 describes how to use the control panel to initialize the LG31 printer.
Table 4-4 describes how to initialize the printer using the initialization
switch.
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. Figure 4-21: Function Mode

THE PRESENT CONFIGURATION IS: (44A513016 SY - 44A513107 IM)
FIRMWARE REVISION LEVEL V1.31.000-CSS
1. Font:
Style - 44A513017 Dataprocessing
CPI - 10 CPI
Country - US ASCll
Mode - Normal
Horizontal Expansion - X1
Vertical Expansion - Xl
2. LPI - 6 lpi
3. Forms Control (lines):
Form Length - 66
Top Margin - 01
Bottom Margin - 66
4. Interface Ceontrol:
Interface Type - Serial
Input buffer length 3840
Interface Straps A:
0 1 2 3
12345678901234567890123456789012
00001000000010000000101000001000
Interface Straps B:
0 1 2 3
12345678901234567890123456789012
01000100000000000000000000000000
Speed - 9600
Parity - Even
5. Margin Settings (columns):
Left Margin - None
Right Martin - 132
€. Horizontal Tabs (columns):
009 017 025 033 041 049 057 065 073 081
089 087 105 113 121 129 137 145 153 161l
169 177 185 193 201 209 217
7. Vertical Tab stops:
8. Printer Control Straps:
Printer Straps A:
0 1 2 3
12345678201234567890123456783012
00000000000000000000100001110010
Printer Straps B:
0 1 2 3
12345678901234567890123456789012
00000000000000000000006000000000
Press the number ‘0’ to return to normal operation.
To continue modification select (1-8).
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Table 4-3: Initialization Procedure

Action Results Display

Press (3) ON Printer set to off-line. [OFL]

LINE

Press (9) FCT Printer enters Mode Selection [[Fnel
mode.

Press (1) PRG Printer enters Initialization [.8u]
mode.

Select one:

Press (0) TEST Returns to off-line without any [OFL]
CLR changes.

or

(3) ON LINE Resets the printer parametersto [.C S U]

their respective Reset State. [.8.8.8]
[iP]
[.8.8.8]
[OFL]
) ¥CT To initialize printer configuration {.IS. U]
to default conditions. [.8.8.8]
[iP]
[.8.8.8]
[OFL]
NOTE

A user’s configuration menu selections are reset to factory
gettings as a result of a defective battery or unintentional
operation of the initialization switch on the inner control panel.
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Table 4-4: Lock-Up Printer Inltialization Procedure
Action Results

Turn printer power OFF. Printer disabled.

Slide the printer initialization switch to
its opposite position (Switch located at
top of inner control panel).

Turn printer power ON. Printer enabled.
When display indicates Initializes the printer to factory
[. SU], press (9) FCT. settings (see Figure 4-2 printout.)

When display indicates [ . S U], slide the Completes the initialization
printer initialization switch back to its procedure.
original position.

NOTE

If the switch is not returned to its original position, the [ . S U]
display will reappear at next power-up or self-test procedure.
The procedure can be repeated if necessary.

4.5.2 Forms Setup

Use form setup to establish top #nd bottom of form and top and bottom
margin settings without causing any printing action to occur. Minimum
form length is one line. Maximum form length is 559 mm (22.0 in). The
Form Setup procedure is shown in Table 4-5.

CAUTION

Although the entire length of the form is available for printing,
top and bottom margins are recommended in order to avoid
printing on paper perforations and print wire snagging.

Prior to pressing key (4) LINE FEED, press any paper motion key to
advance paper as appropriate, and the display will not change. After
pressing key (4) LINE FEED, the display will change to a counter that
will count the line feeds forward as key (2) FORM FEED is pressed or
backwards, as key (3) ON LINE is pressed. However, the paper will not
move again until key (7) FONT LINE FEED is pressed to set bottom of
form. The top of form is actually set when key (4) LINE FEED is pressed.
At this point, the 0.23 cm (1/72 inch) paper control keys (8) SET TOF
and (9) FCT are disabled. Also, key (2) FORM FEED cannot be enabled
because it is being used to increment line feed counts without moving

SETTING COMMUNICATIONS AND PRINT PARAMETERS 431



the paper. Pressing the bottom of form key (7) FONT will cause the form
parameters entered to be saved, move the paper to align the top of the
next form with the print line, and exit the Form Setup mode.

Table 4-5: Forms Setup Procedure

Action Results Display
Press (3) ON LINE Printer goes to OFF LINE. [OFL]
Pruss (9) FCT Printer enters Mode Selection state. [Fne]

?l::eé;) (2) FORM Printer enters Form Setup mode. [FSU]

At this point, the choices are:

(0) TEST CLR Exits from Form Setup to OFF LINE, [OFL]
and feeds to top of next form in
accordance with current length.

(1) PRG Form feeds one form length. {(FSU]

(2) FORM FEED Forward line feed in accordance with (FSU]
current LPI setting. If pressed and held
for more than one second, conseciitive
line feeds occur at the rate of one each
0.5 of a second.

(3) ON LINE Reverse line feed in accordance with [FSU]
current LPI setting. If pressed and held
down for one second, consecutive paper
reverse line feed steps occur at the rate
of one each 0.5 of a second.

(4) LINE FEED Sets top of form. [001]

(5) CPI LPI Sets top margin. [004]

(6) PAPER REV Sets bottom margin. (06 2]

(7) FONT Sets bottom of form and returns to OFF [0 6 6]
LINE.

(8) SET TOF Advances paper 0.23 cm (1/72 inch). [FSU]

(9) FCT Moves paper 0.23 cm (172 inch) in [FSU]

reverse direction.
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4.5.2.1 Top Of Form (TOF)

Figure 4-22: Key (4) Form Size Setup Example

Top
09
Form l
T 000 o
1 TOD
" Margin
R :
8- Sample Form
Bottom
Margin
—L— P57 = = = mm s s s s s s
. End
14m ot
_L Form l
066

AE UK00282M B¢

Figure 4-22 shows the same form size when Top Of Form (TOF) is set by
using key (4) LINE FEED while the printer is in the Form Setup mode.
In performing ‘he foliowing TOF set procedure, it i8 assumed that the
Form Setup mode has already been entered, but key (4) LINE FEED has
not been pressed and that the printer is set for 6 LPI.

Top Of Form (TOF) Set Procedure

1. Press key (2) FORM FEED again, and hold down to move the first
line of the form, even (level) with the print line location. Top of paper
line feeds to desired TOF, even with notches in upper tractor doors.
Display remains [.F S Ul
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Press key (4) LINE FEED to set top of form. Displayis [ 0 0 0].

One-inch top margin is desired at 6 LPI. Press and hold (2) FORM
FEED, count six lines, release pushbutton. Display counts one line
feed per half-second. Final display is [.0 0 6].

4. Press key (5) CPI/LPI to set top margin. Display remains at [.0 0 6].

The body of the form is 21.6 cm (8% inches) or 51 lines. Press and
hold key 2) FORM FEED, count 51 lines (51 + 6 = 57 total), release
pushbutton. Display counts to [.0 5§ 7] and stops.

6. Press k=y (6) PAPER REV to set bottom margin. Display remains at
L0571

7. Form is 27.9 cm (11 in) or 66 lines. Press and hold key (2) FORM
FEED, count nine lines, release pushbutton. Display is [.0 6 6].

8. Press key (7) FONT to set bottom of form, save form setup, form feed
to first print line of next form, and exit Form Setup. Paper moves
forward to first print line of next form. Display is{ O F L].

During steps 3, 5, or 7 in the above TOF set procedure, if the counter goes
beyond the desired number of lines, press key (3) ON LINE to subtract
excess lines from the display counter.

NOTES

1. When a new supply of forms is needed and the same form is
used, it is only necessary to align the top perforation with
the notches in the paper locking levers (upper tractors) and
press keys (0) TEST CLR and (8) SET TOF to set the top
of form position. The form will move forward to place the
first line of the next form in a printable position. Do not
use key (4) LINE FEED for this purpose. Press key (3) ON
LINE to resume printing.

2. After the form parameters have been entered by pressing
key (7) FONT, changing the vertical pitch will not change
form length. Example: changing from 6 to 8 LPI on a 27.9
cm {11 inches) page will niot shorten page to 21.0 cm (8%
inches) or 66 lines/8 LPI=8% inches.

3. See Table 4-6 for procedure to adjust form up or down.
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4.5.3 Print Adjustment

The Print Adjustment procedure shown in Table 4-6 is used to review the
print by observing several print patterns that may be selected. Except
for the test pattern, printing starts when key is momentarily pressed,
and continues printing until key (9) FCT is momentarily pressed. If key
{9) (FCT) is pressed again before another key, the previous pattern is
repeated. Further information and sample test pattern printouts are in
Chapter 7 of the LG31 Technical Manual.

The print review function permits evaluation of the print alignment for
proper character formation and graphics printing. If the adjustment is
not satisfactory, call Digital.

CAUTION

This print quality adjustment should only be performed by a
qualified technician.

Table 4-6: Print Review Procedure

Action Results Display
Press (3) ON LINE Printer goes to off-line. [OFL]
Press (9) FCT Printer enters Function Selection mode. [(Fnel

Press (3) ON LINE Printer enters Alignment mode. Cancels [.Ad j]
any existing special print modes.

At this point, the options are:

(0) TEST CLR Exits from Adjustment to off-line and [OFL)]
restores previous menu configuration.

(1) PRG Prints short segments of the various test [. 5 9]
patterns. Print width is governed by
the number of columns in the current
configuration. Software release number,
model number, space for printer serial
number, and date precede the test
pattern printout.

(2) FORM FEED Executes Form Feed. [.59]
(3) ON LINE Prints amplitude pattern [A .PL]
(4) LINE FEED Executes Line Feed. [.A.PL]
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Table 4-6 (Cont.): Print Review Procedure '

Action Results Display
(6) CPI LPI" Prints horizontal timing patterns [(HE P]
(6) PAPER’ Prints vertical timing pattern [([UE P)
(7) FONT" Prints intermodule gap pattern [.9P)
(8) SET TOF* Printa checkerboard pattern [ebP]

“Indicates a continuous printing pattarn. Press key (9) to stop printing. Press key (9)
again to restart the most recently selected pattern.

4.5.4 Forms Adjustment

The Forms Adjustment procedure allows movement of the current form
up or down on the paper after the form parameters are set by TOF Set
procedure, using the Forms Control item 3 in the Configuration Menu
(see Chapter 3).

Moving paper forward causes the current top of form to be displaced
downward on the paper; moving the paper in the reverse direction causes
the form to be moved upward on the paper. The form limits and Top Of
Form using the paper tractor locking lever notch should already have
been set prior to using the Forms Adjustment procedure in Table 4-7.
Adjusting the form locations on the paper does not alter the current
form parameters (margins, length).
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Table 4-7: Forms Adjustment Procedure

Action Results Digplay
Press (3) ON LINE Printer goes off-line. (OFL]
Press (9) FCT Printer enters Mode Selection mode. [(Fnec]
Press (4) LINE Printer enters Forms Adjustment mode. [.F A d)
FEED
At this point, the choices are:
(0) TEST CLR Exits from Forms Adjustment to OFF [OFL]
LINE and feeds to top of next form in
accordance with current length.
{1} PRG Prints rotating test pattern (see NOTE). [F A d)
(4) LINE FEED Advances paper 0.23 ecm (1/72 inch). [(FAd]
(6) PAPER REV Moves paper 0.23 cm (1/72 inch) in [(FAd]

reverse direction.

NOTE

The pattern begins and continues when key (1) PRG is pressed
and held. The pattern stops when the key (1) PRG is released.
The Forms Adjustment mode is still active after printing the

test pattern.
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4.5.5 Margin Setup

The Margin Setup procedure shown in Table 4-8 is used to set and display
left and right margins.

Table 4-8: WMargin Setup Procedure

Action Results Display
Press (3) ON LINE Printer goes OFF LINE. [OFL]
Press (9) FCT Printer enters Mode Selection mode. [[Fnc]
Press (5) CPI Printer enters Margin Setup mode. [LrS]
At this point, the options are:
(0) TEST CLR Exits from Margin Setup to OFF LINE. [OFL]
(1) PRG Counts column position to the left. [(132]
F?O 0 0]
(2) FORM FEED Counts column position to the right. [.00O0]
F.Ol 3 2]
(3) ON LINE Sets left margin. [.000]
Factory
Setting
(4) LINE FEED Sets right margin. [.132]
Factory
Setting
(5) CPI LP1 Clears margin to default values (000 [LrS]

and 132 for 10 CPI). Also see Margin vs.
Character Pitch procedure below.

(6) PAPER REV Displays current right margin. (.132]

(7) FONT Displays current left margin. [.000]

(8) SET TOF Displays current column position. (.00 0]
NOTE

The display examples given for keys (1) through (8) assume the
printer is set for 10 CPIL.
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. The following example explains how to select and set desired margins.
NOTE

A counter is used to indicate the current column number
counted from the left margin. The count increments or decre-
ments at the rate of two per second when key (1) PRG or (2)
FORM FEED is held down. The maximum column counts are:

66 for 5 CPI 88 for 6.67 CPI 110 for 8.35 CPI
132 for 10 CPI1 158 for 12 CPI 176 for 13.3 CPI
198 for 15 CPI 220 for 1 CPI

Example (Margin Setup)

1. To move both margins inward five columns while printing at 10 CPI,
press key (7) FONT to display left margin. Display is [.0 0 0].

2. Press and hold key (2) FORM FEED for five column counts and
release. Display increases to [.0 0 5] and stops.

3. Press key (3) ON LINE to set left margin. Display remains at
[.0 0 5]

. NOTE

The column displayed is one less than the column in which
printing will begin.

4. Press key (6) PAPER REV to display right margin. Display is
[.132]

5. Press and hold key (1) PRG for five column counts and release.
Display decreases from 132 to [.1 2 7] and stops.

6. Press key (4) LINE FEED to set right margin. Display remains at
[127]

NOTE
The last print column is the one displayed.

7. Press key (0) TEST CLEAR to return to Off Line from Margin Setup.
Displayis [ O F L].

Note

In the above example, the print line is 122 columns wide.
Printing is allowable in columns 6 through 127.
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The left margin specifies the first printable position on a line, while the
right margin specifies the last printable position on a line. The active
position may not be placed outside the left and right margins. The left
margin must be one less than the right margin.

If the active position is less than the left margin, the active position is
set to the left margin.

If Autowrap is enabled and the active position is greater than the right
margin, the next printable character will cause a carriage return/line
feed before this character is printed. If Autowrap is disabled (truncated),
any following characters will be ignored until the cursor is brought to
within the printable area.

These margins are defined as hard margins, since printing is not per-
mitted outside them. The only exception to this rule for vector drawing.
The vector sequence is capable of drawing outside the margins.

When character pitch is changed and the same physical margins are
desired, it is necessary to reset the margins before any data is sent.
Changing the horizontal pitch resets left and right margins to the
printable limits (column 1 and the rightmost position).

4.5.6 Reverse Form Feed

Use the Reverse Form Feed procedure shown in Table 4-9 to back the
paper up one form’s length for every press of the key.

Table 4-9: Reverse Form Feed Procedure

Action Results Display
Press (3) ON Printer goes to off-line. [OFL]
LINE

Press (9) FCT Printer enters Function mode. [[Fne¢)
Press (6) Printer anters Reverse Form Feed mode. [.r F F]
PAPER REV

At this point, the options are:
(0) TEST CLR Egxits from Reverse Form Feed to off-line. [ O F L]

(6) PAPER Turns paper back one form length each [.r FF]
REV time the key is pressed.
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. 4.5.7 Buffer Clear

Use the Buffer Clear procedure shown in Table 4-10 to clear the contents
in the printer’s buffer.

Table 4-10: Buffer Clear Procedure

Action Results Display

Press (3) ON Printer goes off-line. [OFL)

LINE

Press (9) FCT Printer enters Function mode. [[Fne]

Press (7) Printer enters Buffer Clear mode. [OFL]

FONT

At this point, the options are:

(0) TEST CLR Exits from Buffer Clear to off-line. [OFL]

(7) FONT All information in the printer’s bufferis [ C L r]
cleared.
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Chapter 5

PRINTER DIAGNOSTICS

5.1 Introduction
This chapter describes the LG31 self-tests and the alignment tests.

5.2 Self-Tests

The printer automatically verifies its operational integrity by performing
the power-up self-tests on power-up. Thereafter, it continually performs
the operational self-tests. In addition to these tests, the operator can
invoke the printing self-tests.

5.2.1 Power-Up Self-Tests

The LG31 printer automatically self-tests upon power-up, and includes
the following diagnostic tests:

¢ ROM checksum test to verify all bits of ROM.
* RAM pattern test to exercise and verify all bits of RAM.

Additionally, further self-test operations can be programmed into the
printer to check internal logic at power-up with detected faults displayed
at the control panel (see the LG31 Printer User’s Guide, EK-LG31C-UG).
A list of all messages displayed on the LEDs is contained in Appendix A.
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5.2.2 Printing Self-Test

The LG31 printer can execute a printing self-test from either the outer
or inner control panel. This test prints the 94 printable characters of
the ASCII character set in the data processing font, at 10 CPI, and 6
LPIl. The test is printed in a swirl pattern over the maximum printable
width (see Figure 5-1). Faults are displayed at the control panel. Table

5-1 contains the procedure for an off-line print test. Appendix A lists the
diagnostic fault codes.

Figure 5-1: ASCI Print Test Pattern - Sample Printout

TYES%E’ () *+,~-./0123456789: : <=>7@ABCDEFGHIJKLMNOPQRSTUVWXYZ [\]*
TUES%E’ () ¥+, ~-./0123456789:;<=>7?@ABCDEFGHIJKLMNOPQRSTUVWXYZ [\] "

"§S%&’ ()*+,~-./0123456789:; <=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ [\]~_*
#5%&' () *+,-./0123456789:;<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]~_‘a
$¥&' () *+,-./0123456789: ; <=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ [\]~_“ab
%&' () *4,-./0123456789:;<=>?@QABCDEFGHIJKLMNOPQRSTUVWXY2[\]~_“abc
&' ()*+,-./0123456789: ; <=>?@ABCDEFGHIJKLMNOPQRSTUVWXY2[\]*_‘abcd
"{)*+,-./0123456789:;<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ [\]~_‘abcde
()*+,-./0123456789:;<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ {\]~_‘abcdef

5.2.3 Operational Self-Test '

The LG31 printer performs operational self-test diagnostics at regular

intervals during normal operation. Any detected faults are displayed on
the control panel.

5.2.4 Diagnostic fault codes

Appendix contains a list of the diagnostic fault codes and the faults they
indicate. These displays can be initiated at:

e Power-up
e Emulation change
¢ Following a test pattern

e Initialization
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Table 5-1: Print Test and Diagnostic Self-Test Procedure

Action

Result

Press (3) ON LINE
key to put the printer
off-line

Press (0) TEST CLR key

Press (0) TEST CLR key
again

Control panel display { O F L1

Printer prints test pattern (see Chapter 4, Figure
4-20).

Printing of test pattern ends and printer performs
diagnostic self-test (maximum time: 10 seconds).
This is the same test performed each time power is
applied.

(.8.8.8] is displayed and audio alarm sounds, then
[ 1 p]is displayed for several seconds as the self-
test is executed. (.8.8.8] is displayed again. If no
faults are found, [ O F L] is displayed. If a fault
i8 detected, the appropriate fault code is diaplayed
(refer to Chapter 5, Table 5-2). The first fault
detected is displayed.

Key: [ ] = indicates three-character LED display.

5.3 Alignment Tests

There are a series of printing test patterns that are used for aligning the
printer. While the alignment is to be performed by service personnel,
the test patterns can be printed by all users.

e Enter the function mode (key (9) FCT).

e Enter print adjustment (key (3) ON LINE).

e Press key 1, 3, or 5 through 9 to select a pattern.
¢ Press key 0 to exit te local.
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Chapter 6
PRINTER OPERATION

6.1 Introduction

This chapter provides information on the operation of the LG31 printer
and includes descriptions of the control panele/display, power-up proce-
dure, troubleshooting, and operator-correctable faults.

6.2 Loading Paper

The printer uses edged-punched (sprocket fed) fan-fold paper conforming
to the dimensions shown in Figure 6-1.
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Figure 6—1: Sprocket Hole Dimensioning Diagram
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To load paper in the LG31, carry out the following steps.
1. Open top cover.

2. Turn Paper Gap Adjuster to Load position (maximum clockwise). See
Figure 6-2.

3. Open Paper Tension Adjust lever to position 1 (fully downward).

CAUTION
For initial paper loading, use 377.8 mm (14 7/8 in) wide or
wider paper to avoid possibility of printing on striker bar
and possible damage to actuator wires.

4. Open printer front door.

Cut top from box of fan-fold paper tc avoid snagging of paper as it is
fed to tractors. Place box of paper on shelf as shown in Figure 6-3.

6. Open upper paper tractor covers. Hand feed paper up through
printer behind paper tensioning adjustment fingers as shown in
Figure 6-3. Load paper evenly on upper tractor pins until the top
edge of the paper is below the notches on the tractors.
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. Figure 6-2: Paper Loading Diagram
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CAUTION

Do not attempt to move paper manually by turning pulleys
or belts (pin feed de-synchronization/gear damage may re-
sult).

If necessary, release locking lever on right tractor by flipping lever
upward and slide tractor horizontally to match paper width.

Close tractor covers. Slide right tractor slightly to the right to tension
paper. Lock tractor in place. Excessive tension will cause pin hole
deformation and degrade paper stacking.

Applying a slight downward tension, load paper on lower tractors as
in steps 6 to 8 for upper tractors (see Figure 6-3).

Set Paper Gap Adjuster for paper thickness in use (see step 6 and
CAUTION).

Set Paper Tension Adjust lever for approximate paper thickness in
use.
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Figure 6-3: Paper Loading, Lower Tractor
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. 6.3 Installing/Replacing Ribbon Cartridge

To install the ribbon cartridge, carry out the following steps:

1. Open printer top access door with the cover interlock switch (located

on the top left of the printer).

Raise cover interlock switch to its highest position.

Clear the [ c o ] (cover open) error indicator, by pressing the text CLR

push button.
NOTE

In replacing the ribbon cartridge (paper thickness remains
unchanged), note the paper gap adjuster setting for use in

step 7.

4. Turn print gap adjuster clockwise to LOAD pesition for maximum

opening (see Figure 6-4).

Figure 6-4: Ribbon Cartridge Instaliation, Paper Gap Adjuster Setting
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5. If replacing the ribbon cartridge unsnap ribbon cartridge holddown
at left side of ribbon cartridge (see Figure 6-5).

NOTE

The LG31 printer has a ribbon weld sensor that detects
the point where the two ends of the ribbon are welded
together. Printing is temporarily suspended for a few
seconds until the ribbon weld passes a certain point for
printing to resume. If display [ S U 8] persiste for more
than one minute, it may be caused by a damaged ribbon or
defective ribbon weld detector.

Remove the old ribbon cartridge.

7. Turn knurled knob on new ribbon cartridge clockwise to remove any

slack in ribbon (see Figure 6-5). Be sure re-inker is ON (rotated fully
clockwise).

Figure 6-5: Ribbon Cartridge Installation, Holddown and Re-Inker
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10.

11.

12.

13.

Tilt ribbon cartridge downward to the left and install left side first
(left edge of cartridge will guide ribbon between the ribbon guide and
shield as shown in Figures 6-5 and 6-6). Then lower right side onto
ribbon motor drive shaft. Turn knurled knob a few times to verify
that ribbon is running freely and to remove any remaining slack.

Snap ribbon cartridge holddown in place over left side of ribbon
cartridge.

Reset print gap adjuster to original setting or to a setting appropriate
to new paper thickness.

Close door in printer top enclosure and press the ON LINE push
button.

Clear the "Striker Bar Open” [ S b o] fault indicator by pressing the
TEST CLR push button once.

Perform a printing self test. Refer to Section 5.2.2.

NOTE

When the printer quality starts fading, turn the re-inker
on (see Section 6.4).

6.4 Re-Inking Ribbon

Turn the ribbon re-inker on when the Ribbon Cartridge is installed. Once
turned on, leave it on for the life of the cartridge. To re-ink the ribbon:

1.
2.

Open the top cover.

Move the re-inking lever on the ribbon cartridge about one half-turn
clockwise.

Close the cover.
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Figure 6-6: Ribbon Cartridge Installation, Ribbon Guide and Striker ‘
Bar
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6.5 Paper Motion

For many paper motion operations, there are four ways to perform the
operation:

1. In off-line mode, when printer control strap A26 is OUT, directly from
the associated keys on the control panel.

2. In off-line mode, when printer control strap A26 is IN, directly from
the associated keys on the control panel.

3. In program mode, from the configuration menu (see Chapter 4).
4. In function mode (see Chapter 4).
The off-line method is given in the following sections.
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6.5.1 Form Feed

To perform a form feed operation, place the printer off-line ([ O F L] is
displayed). Press the FORM FEED key.

See Chapter 4, Section 4.4.3 and 4.4.6 for alternate methods.

6.5.2 Line Feed

To perform a line feed operation, place the printer off-line ({ O F L] is
displayed). Press the LINE FEED key.

See Chapter 4, Section 4.4.3 and 4.5.2 for alternate methods.

6.5.3 Forward Microstepping
See Chapter 4, Section 4.4.3 and 4.5.2.

6.5.4 Reverse Microstepping

To perform a reverse microstep operation (L/72 inch increment), place
the printer off-line ([ O F L] is displayed). Press the PAPER REV key.

See Chapter 4, Section 4.4.3 and 4.5.2 for alternate methods.

6.5.5 Reverse Form Feeds
See Chapter 4, Section 4.4.3 and 4.5.6.

6.6 Aligning Paper

There is a fine horizontal adjust on the LG31 printer. this lets you move

the form paper with respect to the printing heads. The adjustment is
shown in Figure 6-7.
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Figure 6-7: Margin Adjust Knob ‘
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6.7 Buffer Clear
To clear the buffer, carry out the procedure in Chapter 4, Section 4.5.7.

6.8 Low Paper Printing

The low paper switch is activated when 21.3 cm (8.4 in) of paper remains
in the printer. At this point, a choice may be made to discontinue printing
or enter the Low Paper Print (LPP) mode and continue printing for a
maximum of 21.3 cm (8.4 in). During the LPP mode, the key (6) PAPER
REV is inoperative, but works normally during paper out [ P O ] and
striker bar open [ S b o], so that Top Of Form can be set. The low paper
printing procedure is shown in Table 6-1.

Note
Setting the paper tension adjust lever to 6 (minimum gap) to
increase paper tension will improve printout during low paper
printing.
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Table 6-1:

Low Paper Printing Procedure

Action

Result

When the low paper switch is activated.:

NOTE

Displayed alternately between
[LoPland [OnL ). Printer
remains on-line.

To DISCONTINUE printing, proceed to step indicated by *.

To CONTINUE printing, carry out the following steps.

Press (0) TEST CLR

e Lines terminated with <LF> will
continue to move paper normally until
bottom of form is reached and LPP mode
is terminated.

e Lines terminated with <CR> (bold print,
underline) will move paper normally
until bottom of form is reached and LPP
mode is terminated.

e  Receipt of <FF> terminates LPP moede.

o Receipt of <VT>, VPR, forward VPA
(see NOTE 1) or EVFU command moves
paper normally until a command is
received, which would move paper
beyond end of form. The LPP mode
is terminated.

¢ Receipt of subscript or superscript
command (ANSI Emulation) will move
paper normally until bottom of form is
reached and LPP mode is terminated.

PRINTER OPERATION

Displayed alternately between
[LPPland[On L]

Buffered lines are printed and
data transmission continues
to the end of form. When
paper is replenished, printing
continues on the first form

of the new supply with
correct vertical positioning
maintained.
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Table 6-1 (Cont.): Low Paper Printing Procedure

Action

Result

When paper movement causes LPP mode to
be terminated.

Replenish paper supply. Place perforation
below upper tractor notches and LINE FEED
into position to avoid having to back up into
the perforation skip-over area.

Press (8) SET TOF, then (0) TEST CLR.

NOTE

Displayed alternately between
[Poland [ OF L] Printing
ceases. Audio alarm sounds
once (see NOTE 2).

No change.

Buffered lines are printed.
Paper moves to first print
position of next form and
printing resumes. Displayed is
[ O F L). Paper out condition
i8 cleared.

To discontinue printing at LOW PAPER
indication, carry out the following steps:

*Press (3) ON LINE
Press (0) TEST CLR

Press (0) TEST CLR again.

As required, replenish paper supply. Place
perforation below upper tractor notches and
LINE FEED into position to avoid having to
backup into the perforation skip-over area.
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Display changes to [O F L].
Displayed alternately between
[LPPland [ O F L]. Buffered
lines are printed.

Displayed alternately
between [Pojand [ O

F L}. A paper out condition
exists.

No change.




Table 6-1 (Cont.): Low Paper Printing Procedure
Action Result

Press (8) SET TOF, then (0) TEST CLR. Buffered lines are printed.
Paper moves to first print
position of next form in
readiness for use. Paper out
condition is cleared. Displayed
is(OFL]

NOTES

1. A reverse VPA command is converted to a forward line feed.
Continuity of location cannot be maintained for reverse
VPA commands.

2. The serial interface control switches for READY/BUSY
may be enabled to cause the following actions at LPP
termination:

A4 IN, switch SCA to the active state
A5 IN, send XOFF or DC3
A6 IN, send BREAK

6.9 Hex Dump

HEX DUMP printed data is useful primarily to application program-
mers or customer service representatives as a program debugging or
troubleshooting tool.

To enable HEX DUMP, set the printer control strap A32 IN. Place the
printer on-line.

HEX DUMP causes data received from the host to be printed out in
hexadecimal ASCII form instead of normal printing. A sample is shown
below. The hexadecimal printout is shown on the left side and the
equivalent plain language printout is shown on the same line at the
right side. Exceptions: ASCII control characters below hexadecimal 20
are printed out as periods. <SP> or hexadecimal 20 causes a blank space
in the equivalent print position. Thus the programmer can examine all
program codes and instructions to determine whether any are correct.

For example, in the first line below, we have:
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<DC1><DC3><ESC>K<ESC>L<CR><LF><ESC><SP> YZ<CR><LF>.
This is a HEX DUMP example printed at a pitch of 10 CPI in DP font.

While debugging, we may find an error such as <DC2> instead of <DC1>
(12 instead of 11) or a lower case k instead of an ipper case K (6B instead
of 4B), and so forth.

In this way, the entire program can be examined for possible errors.

11 13 1B 4B 1B 4C OC OD 1B 5C 20 59 5a oD OD 54 ...K.L...\ Y2Z2..T
48 49 58 20 41 20 48 45 58 20 44 55 4D 50 20 45 HIS A HEX DUMP E
58 41 4D 50 4C 45 20 50 52 49 4E 54 45 44 20 41 XAMPLE PRINTED A
54 20 41 20 50 49 54 43 48 20 4F 46 20 31 30 20 T A PITCH OF 10

49 50 49 2E 20 49 4E 20 44 2E 50 2E 20 46 4F 4E CPI. IN D.P. FON
54 OD 00 Q00 00 OO0 OO0 00 00 OO0 00 00 00 00 00 00 T.vivvevennnnons

When data transmission is ended and HEX DUMP is no longer needed,
be sure to place the printer in OFF LINE. If any HEX DUMP data
remains in the buffer, this will cause it to be printed out and clear the
buffer. Also, return the printer control strap 32 to its OUT condition.

6-14 PRINTER OPERATION



RO.2.9.0.0.0,6.8.0.0.4.6.0.0.0.000.6.0.00006000.606,0009 0600000000007
O.2.0.00.9.0.0.0.08.8.0.0.0.0.4.80.64,000.06.00000.0,0009 0800000000000
909000000005 863900 0000700000 00.0.0000 00900000000

L2 0000000009004 0 08000008890 800 ¢ EE0EE LTS PP

PO O 0D 00.0.8.0.9.005000080.0.0.0000.4000600.:600.060000001
0.00.6.8:0.2.0.8.8,6,0.0.9.00.0.0.9.4.00.0.0.6.009.67016.6.96 900609
[2.0.0.0.0.0.4.0.0,0.840064906.00.66.060.0.6.0.5:0.0:0:0:6 666,94

PO PO 00 0000000 0.00.06000009.0:0.9:0.0:0.0,6:00¢

FFI IS LT TS0 0 00.0.6900.080:0.0.8.0,0:0,0.04
0.0.0.0.0.9.0.0.0000000.000.060.600.6.60.0,5:0.0.0.1
RAEKRAXK KR XK KK ALK A KA KKK XK AR KA K
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XX

XXXX3

XXXXXX3

XXXAXKXXY

1.8.0.0.0.00.48¢.¢
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XXXXXX XX XXXAXKD
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XXRXXX XX AXANKARAXKD
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Chapter 7

OPERATOR MAINTENANCE

7.1 Introduction

The LG31 printer does not require scheduled preventive maintenance.
Operator maintenance consists of the following:

Normal cleaning
Changing ribbon cartridges
Changing paper

The operator should carry out the following maintenance services when-
ever replacing the ribbon cartridge or as required:

1.

Turn power OFF and disconnect the ac power cable from the power
outlet.

Remove the ribbon cartridge and wipe away any accumulation of
dust frem the ribbon guide striker bar area.

Remove paper lint/chaff accumulations inside the printer with a
soft brush or vacuum. The striker bar area and the paper supply
compartment are especially prone to paper dust and dirt build-up.

Reinstall or replace the ribbon cartridge, if print legibility is not
acceptable.

Clean the outside surfaces with a clean damp cloth (do not use
cleaning solutions). Wipe with a dry cloth to dry the cabinet surfaces.
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7.2 Operator Troubleshooting

Faults related to incorrect paper control or configuration settings are
operator correctable. Check the current configuration and switch settings
for erroneous settings (see Chapter 4 for proper settings). Possible
mechanical, electrical, and EVFU problems and the remedial actions
taken before calling for service, are listed in Tables 7-1 and 7-2.

NOTE

Before calling for service, always perform the initialization
sequence described in Chapter 4. If one of the fault indications
listed in Table 7-1 appear on the display, report this when
calling for service.

WARNING

Dangerous voltages exist in the L.G31. There are no internal
user serviceable parts. Refer to qualified service personnel.

Table 7-1: Possible Mechanical Problems and Remedies

Observed Problem Probable Cause and Remedies
Printer will not print. QOut of paper. Install paper (if forms, align
Displayis[Po ] paper with notches in top tractors). When

paper is inserted in bottom tractors, paper
out switch is pressed and the fauit cleared.
Printer is off-line. Press ON LINE key to

print.

Printer will not print. Ribbon cartridge is out. Replace in

Display is [ r ¢ o). accordance with the “Ribbon Cartridge”
procedure in Chapter 6.

Printer will not print. Striker bar open. Adjust striker bar and

Display is [ S b o). check other settings as noted under “Load
Paper” procedure in Chapter 6.

Printer stalls and printer is Motor driver interference due to:

locked up. oPaper jam

Display is [ Sd r]. oPaper gap too small

Turn power OFF, correct problem, and turn
power ON.
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Table 7-1 (Cont.): Possible Mechanical Probiems and Remedies

Observed Problem

Probable Canse and Remedies

Light printing.

Ribbon droops on one side during
printing or outer columns of
print missing.

Paper does not feed properly.

Elongation of paper pin feed
holes, tractor disengagement
from holes, paper tearing.

Weak or absent printing in some
columns, degraded print quality
in one decimeter (4.3 inch) wide
zone of the print area. Display is
{Acll,[Ac2l,or[Ac3l

[LoPl
[LPP]

Ribbon worn; install new ribbon cartridge.
Set paper gap adjuster and/or paper
tension adjust lever for smaller gap.

Ribbon cartridge improperly installed.
Check installation by repeating ribbon
cartridge installation procedure in Chapter
6.

Print module too close to paper; reset paper
tension adjust lever to 1 (maximum gap
setting) for thicker paper to prevent drag
(6 setting = minimum gap setting).

Paper supply in lower compartment not
aligned properly. Realign. Paper not
loaded properly. Refer to “Load Paper”
procedure in Chapter 6.

Excessive paper tension. Reduce tension by
readjusting paper tension adjust lever to
lower setting (1=maximum/6=minimum).

Defective print actuator module. Call

a service engineer to replace module.
Ensure that ribbon cable connections to
modules are tight. If problem remains and
is localized in the same print zone, the
cable or SHAD board may be defective.
Call for service. The printer may be used,
if light or missing dots can be tolerated.

Low Paper

Low Paper Printing. Permits printing after
Low Paper is detected (see “Low Paper
Printing” procedure in Chapter 6).

*TEST CLR key must be pressed momentarily after fault is cleared to reset from fault
condition. Audio tone sounds with these flashing fault displays.
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Table 7-2: Possible Electrical Problems and Remedies

Observed Problem Probable Cause and Remedies

No indication on front The power cord is not plugged into wall outiet

panel when power or into rear of printer. The wall outlet may be

switch turned ON. defective. If it does not operate, call an electrician
to fix cutlet.

Some keys are Printer is in lock-up mode. Check configuration

inoperative. switch settings; reinitialize printer configuration

(refer to Chapter 4, Section 4.5.1).

Printer does not respond Invalid configuration causing printer to lock up.

correctly to front panel =~ Turn power switch OFF and then back ON. If

keys. problem persists, perform “Printer Initialization
Procedure” in Chapter 4. Selected speed (baud
rate) not compatible with data source. Reset speed
(see Chapter 4). Parity selected is not compatible
with data source. Reset printer parity type (see
Chapter 4).

[SLo] Slow printing. This display flashes while the
print rate is reduced by the thermal throttle.
Normally occurs only during high density printing.
No damage occurs, printing continues at reduced
speed. Automatically clears when temperature falls
below throttle threshold and normal printing speed
resumes.

[SUS] Suspended print.

1. After power-up, the first print segment will
be delayed while the ribbon moves a specific
distance.

2. After power-down, this display will appear
briefly before going blank because low energy
is detected.

3. Low energy from the power supply will produce
this display.

4. As the end of the ribbon passes the print wires,
printing is suspended resulting in this display.
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Table 7-2 (Cont.): Possible Electrical Problems and Remedies
Observed Problem Probable Cause and Remedies

5. This display will be produced by the ribbon
weld detector senging a damaged ribbon or
defective ribbon weld detector.

{020] Occasionally, usually after transporting, the printer

[420] can lock up with one or both of these codes. Press
the reset twice to clear and then perform the power
up reset sequence detailed in Table 4.4, followed by
the initialization procedure in Table 4.3. If the fault
recurs after power off, the error codes are valid as
in Table 5.2.

7.3 Printer Parameters
The factory settings for the printer are listed in Table 7-3.

NOTE

The following tables refer to “Control Functions®, which are
listed in the LG31 Printer (V1.31.000-CSS and Later CSS
Variants) User’s Guide EK-LG31C-UG.
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Table 7-3: Factory Seftings

Selectable Parameter Factory Set Condition
Print Status Off-Line

Horizontal Pitch 10 characters per 2.54 cm/in
Vertical Pitch 6 lines per inch

Font Data Processing

Forms Length 66 lines (11 in/27.94 cm)
Active Position Column 1, Line 1

Top Margin Line 1

Bottom Margin Line 66

Left Margin Column 1

Right Margin Column 132
Underlining Disabled

Bolding Disabled

Italics Disabled

Character Expansion Disabled

GL Character Set U.S. ASCII

GR Character Set Digital Supplemental

GO Character Set U.S. ASCII

G1 Character Set VT100 Graphic Character Set
G2 Character Set Digital Supplemental
G3 Character Set U.S. ASCII

Autowrap Enabled

Line Feed/New Line Set

Mode

Horizontal tahs

At every 8 columns (9, 17,..137)

Unsolicited reports Disabled
Super/Subscripts Disabled
Carriage Return New Reset

Line Mode

Vertical Tebs Every line (1, 2, ... 66)
Number of data bits 8-bit mode

Number of stop bits 1 stop bit

Speed (baud rate) 8600 baud

Parity Disabled

7.3.1 Power-Up Parameters Set
Table 7-4 lists the default conditions upon power-up of the LG31 printer.

7-6 OPERATOR MAINTENANCE



Table 7-4: Printer Parameters Power-Up Set
Selectable Parameter Power-Up Condition

Print Status Off Line
Active Position Column 1 on current active line
Underlining Disabled
Bolding Disabled
Expansion Disabled
Unsolicited Reports Disabled
Super/Subscripts Disabled

7.3.2 Power-Up Parameters Retained

Upon power-up of the LG31 printer, the parameters that will be retained
from the previous power-on session are listed in Table 7-5.

Table 7-5: Printer Parameters Retalned on Power-Up
Selectable Parameter

Horizontal Pitch
Vertical Pitch

Font

Top of Form

Forms Length

Top and Bottom Margin
Left and Right Margin
Autowrap

Line Feed/New Line
Carriage Return/New Line Mode
Horizontal Tabs
Vertical Tabs

GL Character Set

GR Character Set

GO Character Set

G1 Character Set

G2 Character Set

G838 Character Set

All Interface Settings
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7.3.3 Reset State

7-8

When the LG31 printer receives a reset sequence from the host computer

or the inner control panel (operator’s input), the printer is set to the
default settings (see Table 7-6).

A RESET sequence does not change the following:
¢ Any interface settings

¢ National Replacement Character (NRC) set

° Top of Form

The above parameters remain as previously selected, either through
escape sequences or through the inner control panel.
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Table 7-6: Reset State Detault Parameters

Selectable

Parameter Reset Default Condition
Print Status On-line (ready)

Horizontal Pitch 10 characters per 2.54 cm/in
Vertical Pitch 6 lines per inch

Font Data Processing

Forms Length 66 lines (11 inches/27.94 cm)
Active Position Column 1 on the current active line (line 1)
Top Margin Line 1

Bottom Margin Line 66

Left Margin Column 1

Right Margin Column 132

Underlining Disabled

Bolding Disabled

Italics Disabled

Character Disabled

Expansion

GL Character Set U.S. ASCII or the last NCR if selected
GR Character Set Digital Supplemental

GO Character Set U.S. ASCII or the last NCR if selected
G1 Character Set VT100 Graphic Character Set

G2 Character Set Digital Supplemental

G3 Character Set U.S. ASCIlI

Autowrap Enabled

Line Feed/New Set

Line Mode

Horizontal tabs At every 8 columns (9, 17,..137)

Unsolicited reports  Disabled
Super/Subscripts Disabled

Carriage Return Reset
New Line Mode
Vertical Tabs Every line (1, 2, ... 66)

The following will not change:

All Interface settings
The National Replacement Character Set

These parameters will remain as previously selected, either by escape sequence
or control panel.
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P00 0000000 0.90.080.¢0.00.0,00086.666600.9.0.0.0.666.6,6.0669006804
DO L 000.006,0.89.080.0000.00060080.80800.006008 0000000000
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XXX XAXAX
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XAXXX
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X
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o
&

XXX XXX

XXX XXXAX
XHXAXX KA XHKC
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Appendix A

LED DISPLAY LIST

A.1 List of All Control Panel Readouts

The following is a list of every message indication that may appear
on the LG31 printer LED display to alert the operator to the printer’s
operational status.

Display
[AcX]

[[Adj]
[APL]
[cbP]
[chr]
[CLT]
[co]
[CPI]
[CcsU]

LED DISPLAY LIST
Meaning

Head test or SHAD board (X indicates module number of bad
actuator, 1=left, 2=middle, 3=right).

Printer enters adjustment mode.
Amplitude pattern.
Checkerboard pattern.
Character.

Printer enters buffer clear mode.
Cover open

Characters per inch.

Reset state.
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[.LFAd] Forms adjustment. The printer is in Forms Adjustment mode. '

[[Fne] Function. The printer has entered the function mode.
[ Fon) Font.

[[FSU] Forms setup mode.

[FoO0O] Data processing 10 CPL.

[FO01)] Data processing 12 CPI.

[FO2) Data processing 13.3 CPI.

[F10) Gothic NLQ 10 CPL
(F12) Gothic NLQ 12 CPL
[F13 Gothic NLQ 18.3 CPL

[ F] Gothic NLQ 15 CPI.

[F30] Italic NLQ 10 CPL

[F31] Italic NLQ 12 CPL

{F32) Italic NLQ 13.3 CPL

[F80] Bar code.

[F90] Oversize characters.

[(HtP) Horizontal timing pattern.

[InF] No operational interface found.

[IS.U] Initialize printer to factory default conditions.

[LoP] Low paper.
[(LPP] Low paper printing. Permits printing after Low Paper is

detected.
[Lr8S] Margin setup mode.
[LPI] Lines per inch.

[OFL] Off-line. The printer is off-line.
{OnlL] On Line. The printer is on line with a data source.
[Po] Paper out. The paper supply has run out.
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[Pro]
[reo)
[Sbo]
[Sdr]

[SLo]

[.SU]
[SUS]
[.85i9]

[(UtP)
[020]
[022]
[04X]

[050]

[0 55]
[060]
[080]
{100]
[102]
[103]
[104]
[420]
[440]

[490]

Program. The printer is in Program mode.
Ribbon cartridge out.
Striker bar open.

Shuttle motor driver. Shuttle motor driver interference to paper
stuck or paper gap too small.

Slow printing. This display flashes while the print rate is
reduced by the thermal throttle.

Printer enters initialization mode.
Suspended print.

Prints short segments of various test patterns or executes a form
feed.

Vertical timing pattern.
SMSM Lithium Battery (BT1) (see Table 7.2).
SMSM has insufficient RAM.

SMSM RAM, display indicates chip number at fauit. For U41,
X=1,; for U42, X=2, and so forth.

SMSM memory failed to switch (U9-U13, U18-U25, U32-U35,
U42).

SMSM ewitchable RAM failure (PD4016C-2 in U1l and U21).
SMSM 7.5 interrupt failure (Timer at U30 to CPU at U3 circuit.
SMSM IMA (includes U37, U38, U42, U43, U50-U54).

Missing TOF code in EVFU load sequence.

Invalid characters in EVFU load sequence.

EVFU table length exceeded.

ANSI EVFU load multiple TOFs sensed.

SMIM Lithium Battery (BT1) (see Table 7.2).

SMIM RAM (U19-U22) SMIM RAM circuit chip (2K or 8K) may
be located in sockets U19-U22 only.

SMMC shuttle motor drive.
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[491]
[492]
[4938]

[494]
[629]
[580]
[631]
[547]
[548]
[549]
(700]
(.8.8.8]

[iP]

[i9P]
[i13)
[114]

[i20]
through
[i22]

[i22]

{i26]
through
[i82]

[i88]

[(06]
through
[15]

SMMC shuttle frequency out of range.
SMIH imaging hardware failure.

SMMC or SMIH board (no shuttle interrupt). Check all SMIH
Jjumper positions.

No INT signal available to cause paper motion.
SMSM NVRAM (6617L in U29).

SMSM timer chip (8253 in U30).

SMSM interrupt controller (8259A in US1).
SMSM ROM (U47).

SMSM ROM (U48-U49).

SMSM ROM (U48-U49).

SMIM, SMSM failure (image processor).

Used co test all the LED lights when power is turned ON. Lasts
only a few seconds.

Indicates self-test in progress. Lasts for several seconds after
power on sequence.

Intermodule gap return.

SMIM image processor timer chip (82563 in U13).

SMIM interrupt controller (82594 in Ul4).

SMIM ROM (U20-U22) image processor (display indicates chip
number at fault).

SMIM RAM (U22)

SMIM NVRAM (5517L in U25-U32) (display indicates chip
number & fault).

2K SMIM RAM (U33)

Data Processing font is selected using the key (6) CPI LPL
Display shows selected characters per inch (CPI).
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[16E]

fo2L)
through
{12L]

[ nOS5]
through
[n16)

[.000]
through
[220]

[010]
through
{8380}

{OCA]
[OCb]

Data Processing (Enhanced) font (16.7 CPI) selected.
Number of lines per inch (LPI) while selecting from the menu.

CPI in gothic NLQ while selecting from the menu.

Counter used during certain function modes.

The first two digits indicate the currently selected software
strap. The third digit indicates either “o” for strap out, or “i” for
strap in.

When OCR-A is selected.
When OCR-B is selected.
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PO.0:0:0.0:0.9. 00006606 0.080000.080.8:5980046588088808090868041
PG00 8830908006006 90090.90.0000048000054898888800
PG00 0000008 00.80960098.886800090808460608868888]
0.0,0:0.0.6.0.00.0.0.0.0.6.60.0.099.0980.006.00609¢3039808099¢
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A0 N0 40800060080 ¢6.00.0¢9.49 8908606886808
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0.8.0.8.0.0.0.0.0.9.4.9.0.0.4.0.090.00808.80088040¢

KXXXXX XK UK KK XX XX KX KA XK AKX KL XXKKX
HXXKXAUR XK AKX XA KKXAXX KX KK AKX XXX

P8 0000 00.0.8.808808.00688900 40
$018.9.0.00.0.0.0.0.0.69086.066909043

KEXXXX XK U XXXUXAXAXXXKX
XX RAXKXXXKXKUXKX XA
XKEXXXXAXAX XK XK XKXXXK
KXKXXX AXXXXXXXXXXK
HXAXKK KX XXX XKX
KXXXXXXXXAXXXX
XXXXAXXXXKX

KAXKAXXXX

XXXXXXX

XXXXX

XXX

X

XY
O
S

X

XXX

XXHXX

XXXXXXX
XXXXXXAXN
XXX XAXXAXX
KXXAXXXXAAXXK
KX XAXK XX XA XXXAAX
AAXAAAXA XXX XK KK

$0.0.0.00.808090.900690¢

1 9.8.0.9.9.0.0.6.0.6.¢.9.84045.06¢9

$0.0.69.9090609¢6088880$00

p0.9.0.6.¢.69.0.6.0.6.$,0.6.6.84.$.660¢00
}9.0.6.0.6.008¢6.06.0¢604900000000
)10.0.0.0.0.0.0.6.0.0.0.0.84.¢.0.045909808880
$0.0.0.0.0.06.0.0.6600¢080006¢860884940

) 4.0.9.0.0.0.0.0000.060680000806550508¢800

P E10.0.40.0.0.4.$:0.0.00.0.08.690.68000068860000400
$8.6.0.0.6.0.80.6000409.600004949060905060004

) 0000 00000090000000006¢005¢604968690460
}0.0.0.0.60.0.0.0.0.0.00.00080.6660008606604048000000
P0.0.0.0.4.60.008600.60900800¢090.800808088580000804¢
10.0.0.0.0.0.0.6.660.806.609.80008060.00606¢88$8888809840

P 0.09.0.0.000.0.0,0000.0.8.6.8.0 60009900000 0008088006080080¢
POP 090000006 0.900.00000009.¢0040008880800.00800000
P0G E VDOV IO PSP 000 00.00.0.0.0.9.0.865.5.08¢.0.0¢088980488¢



Appendix B
PARAMETER SELECTION

Figure B-1 contains the congfiguration menu with the parameter options
available on the LG31 printer.

Figure B-2 contains the function mode options available on the L.G31
printer.
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Function Mode Options

Flgure B-2

68 WeB200®N 3y

332 WBOJ
EECELE -]

3NIT 440 G 1ix 3

300M ¥3AvS SNHOH! [ A3y
3333 WEO4 353N B3V

HY373 4314N8

INITDL LR 3 '
BY3INT H3ISNEG. a

3ISH3IATY 2t @I

QHVYMYOS .24 @

NH3LIYd 1S31 INIHg BJ
NI 440 04 113 '

AN3NLSOrgv SWHO 4 m_ﬂmv

ANNOD [ a0s
NWNIOD AVIdSIQ {38

NIOHYIN 1330 AVIdSIO - |anos

NIDHYN LHOIE AYTdS10 El. (SRONUIUOD)
ONINIL TvDILH3A
da 01 10y 2E 1§ 100 (SNONUNLG3)

SNIOHYW 1TNY430 L3S

NIDHYIN LHDIE 135S al

NIOHWYWN 1437138 E
(1ubu o1} tNNOD a
NNNTOZ AININIYON {2332

(49 o)} INNOD
NANI0D LNINIHD30

ONINIL TV iNOZIHOH

(SNONUUCD)
NE31ivd 3ANLIdNY

NHILLYd
3UNLYNDIS YI1Ntd

(SNOAUNUGD) a
dv 3:8:55.,9'
HIdva i

0333 WHOA @L 0333 3N QUYMHOS

INT 440 OL 1IX3
WHO4 40 WO1108 135 _ &c,v
NIOHYIN WOLLOE L3S @L
NIOHYH dO1 43S an.i

WYOJ 30 401 13S

1NNOY 3N
IN3W3N030 ¢

1INNODD 3NN
LNIWIBON!

AN 440 O4 L3
401 01 0334
L

WHO4 50 dOL 135 @

ISuIAIY .20 ,‘..L
@ QHYMHOI 2471 — A

NC

0334 INIT 3SH3INTH

EH e -

INTWISNray LNiGd | 3v

401 0L 0333 AN 430 OL NENL3Y
NI 440 11%3 FONVHI ON p
o an13s swuo1 |5 NOLYZUIMN

SNOILIONOD .Z:f_wo_.
AHOLIVA OL 321TviLINI S|+

SHILINVYYY OININ [ a4
SHY3SN OJ 13538 | w

J00NW NOILLONN Iw»zw._ fut] —

SNOILONNS NOLLNSHSNd 1INV TOHINOD

B-3

ZCTION

-
<.

PARAMETER SE



0.9.9.0.0,0,0.0,00.90.0.0.00.0.0.8¢.600.00060.060000060560600699050
F.0.0,0.0.0.0.0.0.0.6.00.04.6.00.90960.06.00000000066600080.69.690004
10.0.0.0.6.0.0006.¢8060000600.0.0.0.00000009.0.80.90.66.9.6.0.0.9.6.94

D 8.0.0.00.4.6.0.60,000000000004606666600096.6000090.9.004
$8.0.0.000.0.0,00600060000046000.0.006000.09606.6.0008
.0.9.6.0.0.0,0.0.0.0.0.6.4.9.0.0.0.0.0.0,0.96.0.0.00,0500.6690000904

D 00.0.600.0.608000809.000.60.006000.60809046¢004
.0.00.9.0.0.0.0.9.¢.099.0:0060.4.000.00.66¢8080004406
D0.00.0:0.00.6.0608.0.6.0.0.0000000¢06.000006004
.9.0.0.0.0.00.0.0.0.0.6089.906.4.0.00609.5060600

D 90.4.0000000.60000640006.066.0600044
$9.9.0.0.0.8.09.0009004666.60000006¢0¢
§0.0.00.0.008.9849059¢0099.66964664
$.0.0.0.8.0.64.0.08084664095494644

$0.06.0.¢.6.0.0.0.60.64966.¢970069¢4
1 0.0.8.60.00.4.09.0.00.0¢.6.060¢4
p0.0.6.06.066.666668084+04
.8,0.6.0.8.6.6.8.4.¢:9.049.¢04

XX KXXXXAXXKXAKK
TAAXKAXK XA KA
D.9.0.0.0.4.4.6.9..6 4

XAXKAAXAX

XXXXXAX

XXXXX

XXX

X

X%
o
S

XXXX}

XXXXXX?

KXXHXKXX XN

). .0.4.4.696¢4¢
§.0.8.4.0.4.6.6904¢4
§6.0.6.0.00844640444
).6.0.0.0.5.59.668400404

$$.0.0.9.0.6.0.6.0.4.0.0.0.0.0$469¢

§$,0.60.060690999806¢0409

$9.0.4.6.0.0.0.0,6.0.06.9$696044¢9

p$.9,0.0.90.080864 464600000004
.0.0.0.0.9.0.0.6.0.6:0.0.0.6.0.0.6.0.6.0.0.00.669.
$.8.0,0.00.0.00440.466.0.0.0900640.084¢9
$.9.0.0.8.9.0.4.0.9.060.0.0.6.6.0.0.0.6.09.066000¢9
§9.0.0.6.0.0.0.6000084404948066646968604
§9.0.0,¢.0.0.6.6.9.9.900¢.6006460006¢600060000
60.9.0.9.8.9.6.0.0.6.096.04.090690.6.000660660000064
$8.0.4.08.660.0.6 0969 86604840.66.0686666¢060044¢

PO 0.0.0000.6.9.0.6.00.00000.006060606000060000040
§0.9.4,0.9,9.8.6,0,0.6.0.0.6904.96.0068.0006,604800066064659

B 00.0.¢.5.0.6,0060666.6.00¢69000600666660009044000004
p9.0.0.0,0.8.0.08900800.84.9000000004090860000640690048
$0.0.9.0.6.9.08.0.6,6,6.60.00.609.690096.090060666880969 04499944
80008500 08000600000.00 080000000000 0060095 460999099949



Appendix C
LG31 COUNTRY KITS

2R-LG31-A4 U.S., Power Cord, 17-00083-09

All country kits include the following:
Kernel Documentation Kit EK-LG81C-DK

EK-LG31C-UG LG31 Printer (V1.31.000-CSS and later variants) User
EK-LG31C-IN Guide (English)

LG31 Printer (V1.31.000-CSS and later variants) Instal-
lation | Operator’s Manual (English)

Binder

LG31 COUNTRY KITS C-1



800.00.00.80.0000060.60006006.0000600064666600¢.000:000.004
PO E 00909000800 0800¢00008 00800 0008668090966069

b 00000.0.8.¢,0.869088008080806.0660660¢0.0.0066664890060¢

D00 0P 600000 000000.00.0000¢.0.0.009.¢.9.08.0460.0060048464¢
XXXEXXXX KX XX KX KK KX KA XXX XXX XX KX XX KN XX XX XK XXX

PO 000000800 00.080004808004800080008088¢0.4006

P8 0000088800000 080400¢8608966040900044

PO 00 000.8.00.000.00¢.000400960600066$00048

PO S0 00000 08000.000000800.6866660060004

XXXXX
XXX
X

b 0.0.0.0.0.6,0.8.0000.8.90.90.4.00.¢0.0.60.6.6904094
DO 0000000000000 040000.40.80.64904¢
$0.0.6.0.00.0.8.8.0.0.66¢06.¢80046.00.404604
$9.0.¢.0.4.6,0.8.0.0.0.00.66¢¢.406.4.0064 ¢4
[8.8.0.0.0.0.0.8.0.99.6.6.090.0004.000.04¢
$..4.0.060.880660466600009¢4
KXXXKXXX XK XX KKUXKXXXXX
EXXAXX AKX XXX XAKXKAAX
XEXXXXKUXXXKXXXXXX
XEKARK XA XA AXKXK

XXKAXXKXXXXXX

$6.6.0.9.0.6.¢.9.9.¢ 9

XXXXXKXXX

XXXXXXX

X

XXXXX

XAXXXXX

XEAAAXAXXX

$.9.9.¢.9.4.0.00.¢6.¢
$9.9:0.9.0.8.46.0.¢060

AKX XA XX KAXK XXX
0.9.0.0,6.5.4.0.9,¢.0.4.9¢9.¢6¢
f.0.0.0.6.0.9.6,0:6.6.0.64.4.0.4469

0. 9.0.0.0.0.6.6.9.0.0.00.666$664¢¢
$8.9.0.6.0.6.0.00.9.¢.0.4.4.04.64 40463

>
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) $.0.6.00.804.0.9.9999.6.9:6.4.0.6.60606.0.99
.0.4.9.9.0.9.9.90.996.60.00.6.9,9699.06.0$660
$0.9.8.0.8.90.9.8.6.4,00080.0.696.9.0906066.90.6¢
$0.60.0.00.8908460869060048506900860606080¢
0 0.0.0.9.0.9.8.0.8006080.04$9000.900060609460
$9.9.0.0.0.0.0.9.0.4.6.900¢60.009.6600.060.008660690¢
9.9.0.6.6.6.600.6.96.06.0.840¢04050409.9.6060646000.¢4
F0.0.6.000.0000080.008.46006806¢4.606060.060.646060
2$.0.9.0.4.9.06.00.0,08.8.9.¢.68.6606.060680006.0.66.9.8689060.6
D.8:90.0:0.0.0.0.0.6.0.80.66.8.090.0.0.00.0.6.6.6.¢.0¢.64.9.0.660.665600000
:9.9.0.9.9.0.9.9.90900600880 5800688 000006090085068066060

P 00,0.6.09.800000080000000000.00080040466900400609¢90¢0



Index

A

adjusting form position, 4-36, 4-37
aligning paper, 6-9

alignment tests, 5-3

audio alarm, 1-2, 3-10

B

backing up the paper, 440
baud rate, 4-8, 4-9

bottom margin, 4-22, 4-23
buffer clear, 441, 6-10

C

character sets, 1-6
characters per inch (CPI), 1-2
clearing the printer buffer, 441
communications interface, 4-8
configuration menu, 2-14, 3-8, 4-5,
46, B-1
connecting host, 2-19
contro] panel readouts, A-1 to A-5
contro] panels, 1-2, 3-3
inner, 3-7
outer, 3-3 to 3-5
controls and indicators, 3-1 to 3-18
country kits, 2-2, C-1
cover interlock, 3-5
CPI, 1-2, 4-14, 4-17, 4-32, 4-36,
4-38, 4-39

D

display, 3-10
display LEDs, 3-10

E

electrical problems, 74

F

features, 1-5
font, 4-14
character set, 4-18
country, 4-14, 4-18
CPI, 4-17
horizontal expansion, 4-15, 4-20
mode, 4-19
style, 414, 4-16, 4-17
vertical expansion, 4-15, 4-21
forms control, 4-22, 4-24
form set-up, 4-31, 4-31 to 4-34
bottom, 4-31 to 4-34
margin, 4-31 to 4-34
print adjustment, 4-35 to 4-36
top, 431 to 4-34
function mode, 4-28
form set-up
buffer clear, 441
forms adjustment, 4-36
margin set-up, 4-38

Index-1



function mode
form set-up (Cont.)
procedure, 4-32
reverse form feed, 440
top-of-form, 4-33
initialization procedure, 4-28
lockup integration procedure,
431
printer initialization, 4-28 to
4-31
function mode operation, B-8

H

HEX DUMP, 6-13
horizontal tab stops, 4-25, 4-26

initialization
printer, 4-28 to 4-31
installing/replacing ribbon, 6-6 to
6-8
installing the printer, 2-11
interface connector, 4—2

interface straps, A, 48
interface straps, B, 4-8

L

LED display, 3-10
lines per inch (LPI), 1-2
loading paper, 6-1, 62

low paper printing, 6-10 to 6-18
LPI, 1-2

M

maintsnance, 7-1
margin example, 4-34, 4-39
margins, 4-38
margin settings, 4-24
left, 4-24
right, 4-25
mechanical problems, 7-2

Index-2

o)

operator troubleshooting, 7-2

P

paper motion, 6-8
form feed, 6-9
line feed, 6-9
microstepping, 6-9
forward, 6-9
reverse, 6-9
reverse form feed, 6-9
paper tension lever, 3-17
parity, 4-8
power switch, 8-1
power-up, 2-14
self-test, 2-14
printed arcuit board (PCB), 1-4
printed circuit boards (PCB), 14
printer control straps, 4-26 to 4-27
printer initialization, 4-28 to 4-31
printer parameters, 7-6
factory settings, 7-6, 7-9
power-up parameter settings,
7-6, 7-7
power-up parameters retained,
7-7
reset state, 7-8
print gap control, 3-17
printing the hex file, 6-14
print parameter categories, 4-1
communications, 4~8 to 4-14
forms, 422 to 4-24
horizontal tab stops, 4-26, 4-26
LPI, 4-22
margin settings, 424
print characteristics, 4-14 to
4-22
printer control straps, 4-26 to
4-27
vertical tab stops, 4-26
print patterns, 4-35
print speed, 1-2




Print speed, 1-9
R

re-inking ribbon, 6-7
Resident Fonts, 1-8

reverse form feed, 440
RS-232-C signals, 4-2
RS_232-C serial interface, 1-4

S

self-tests, 5-1
operational, 5-2
power-up, 5-1, 5-2
printing, 5-2

serial interface, 1-4, 4-2

serial strapping options, 4-13 to

4-14
apecifications, 1-6
speed (baud rate), 4-8

T

top margin, 4-22, 4-23

U

unpacking, 2-2
procedure, 2-3

v

vertical tab stops, 4-26

Index-3



D9800 8004 DAN 0090000000005 009 006000000009 069
PR ORGS0 AT NV EN GO 50000005004 00.0.0.0.0.0:9.6.9.0.94

X

PRGSO 00008.0.0.0:040.0.00490000000460.0009.0.490.0.0994
P OGS0 0000808086000 8400000066900005000004
$0.0.8.0.8000 086006000000 0000.0:0.0.00.96006004904
PGS0 00 04040009 000006000.500.6.0.09.9080.04

b 9.60.0.00808000.006.0000.08000.6004950494
KXKXXX KX KX MK XK XX KK XK KKK K KKK KKK
DO 0000000806060 000000000086¢40

D0 060.0.46.08.589800004.06640.096¢9
F0.0.0.6.08800.008000000640066.9.04

D 0.6.0.80.0.6.600066666060684.64

000004048 48.480.400466040]

XXX
X

9

EXXA AL XX ERAUAKXAAX
p.0.0.6.4.3.0.9.6.004.900004 ¢4
XX XX XX XX KOO AX XXX
p..0.0.4.4.4.4.6.0.0.0.4¢.4
p.8.4.4.0.4.0.¢.8.4.0.4.0.4
§,9.0.0.8.4.6.4.6.0.¢

XUAAXKXKX

XXXXXXX

XXXXX

XAXXH

XXXAXAH

p. 8064448

AXXXKAKXXXXXN
p.2.9.4.9.8.0.499004;
$9.8.6.6.9.9.90040049
0.$.8.4.9.4.5.0.9699500644
$i9.0.0.068.0.4.¢406.044¢09,

P 006.0.8046.6090008060¢
p8.0,0.0.0.0.084.0.60.0.6.00.099008;
J0.90.00000060800 0800040400
p0.9.0.800.084409.4.990000660000
p9:0.0.0.0.40.040.¢¢98.4.9¢6800.09.000.0¢.
$00.9:8.0.0.00.40800009090.99900088800.

0 00.0.0.8.80.00006660000090.06660066640.
$0,0.0.80.8.8.06.0¢488004000.00006000660044

P 0.0.8.00.0.688.8400880000080600000808¢699.

0 0.0.9.0.8.0.00.0.00.9.6880000000000080000 ¢80 ¢848.

b0 00.0.609.8.0.0.0.5.4.906.6.6.66,0800.6068.066.0:40696999
$0.0.9.09.0.0008.08.0.6.08.4.0.00000000080890.0.00860049.0.

DO 00 000008800.04.6800.¢60.4080860068608000¢0600:

b 90.0.0.90.0.008.00.600.06¢.0.¢.0090.6.6800.0.40696006.60040900¢;
20.69.0.4.86.00900000.008.09.0.00.0.0900840.004609.6.0.0.0.09.9.6.0.0.
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Preface

This manual is written for personnel experienced in one or more pro-
gramming languages, serial interface installation and printer configu-
ration. This manual describes the LG31 control codes and control se-
quences, and describes how to configure the printer functions using the
interface control straps and the printer control strap.

MANUAL ORGANIZATION

Chapter 1, LG31 Features — Describes the printer, provides the
theory of operation, and lists the printer’s electrical, mechanical, and
functional specifications.

Chapter 2, Printer Control Strap Configuration — Shows how
to print out the printer’s configuration status, and how to access and
reconfigure the printer control straps. Describes the printer control
straps and their factory settings.

Chapter 3, Interface Configuration — Describes the serial inter-
face hardware, pin numbers and signals, XON/XOFF protocol, and
input buffer processing. Shows how to print out the printer’s config-
uration status, and how to access and reconfigure the interface con-

trol straps. Describes the interface control straps and their factory
settings.

Chapter 4, Character Processing - Describes how the LG31

printer processes contro! characters and printable characters in text
mode.



Chapter 5, Text Mode Escape and Cecntrol Sequences - De-
scribes the escape and control sequences, and control strings used by
the LG31 printer in text printing.

Chapter 6, Printer ID, Status, and Reset Sequences — Con-
tains information on how to implement device attributes, device sta-
tus, and reset control sequences.

Chapter 7, Sixel Graphics — Describes how to implement sixzel
graphics using LG3? control sequences.

Chapter 8, Vector, Bar Code, and Block Character Sequences
— Describes how to implement vector drawing, bar code printing,
and block character sequences using LG31 control sequences.

Appendix A, Character Sets — Shows the 16 character sets sup-
ported by the LG31.

Appendix B, Control Code and Control Sequence Summary -
Provides a summary of the control codes and control sequences used
by the printer.

Appendix C, Factory, Power-up, and Reset Defaults ~ Contains
the configuration information of the LG31 printer as shipped from the
factory, the list of parameters which are reset and saved on power-
up, and a list of the parameters that are reset when a reset control
sequence is sent to the LG31 printer.

Appendix D, VFU Cross Reference Table — Provides a cross
reference between the VFU Table byte pair bit patterns and the
equivalent characters, decimal, and hexadecimal values.

Glossary
Index

xiv




. Related Doecumentation

The Customized LG31 Documentation Kit EK-LG31C-DK consists of the
following:

LG31 Printer (V1.31.000-CSS and Later CSS Variants) User’s Guide,
EK-LG31C-UG

LG31 Printer (V1.31.000-CSS and Later CSS Variants) Installation and
Operator’s Manual, EK-LG31C-IN

LG31 Printer Pocket Service Guide, EK-LG31E-PS
LG31 Printer Technical Manual, EK-LG31E-TM
LG31 Printer Illustrated Parts Breakdown, EX-LG31A-IP

Conventions

In writing this manual, the following conven. 'ons have been adopted for
the mechanical objects listed below

* Control Panel Keys = Capitalized key legend
Example: OFF LINE

. o LED Three-Character Display = Bracketed three characters includ-
ing flashing printer mode dots

Example: [.8.8.8]

¢ Number Designated Keys = Parenthesis enclosed number designa-
tion

Example: (4)

Notes, Cautions, and Warnings
Throughout this manual Notes, Cautions, and Warnings have the follow-
ing meanings:

NOTE: The information is important to the understanding of the
process being described.

CAUTION: The information describes a process that can damage the
equipment or software.

WARNING: The information describes a process that can harm the user.



Assistance

If you have a problem with the LG31 printer, carry out the following
steps:

1.

Confirm that the problem can be repeated by recreating the identical
conditions leading up to the problem. A vital step may have been
overlooked which is causing the problem.

Identify the problem using the “Troubleshooting” section in Chapter
7 and the list of LED display messages in Appendix A to determine
if the problem can be resolved in-house. If not, the local Digital
Equipment Corporation Customer Service organization should be
contacted.

If required, report the problem to Digital Equipment Corporation
Customer Service. Consult your service contract for the information
required to process your call.

WARNING

Dangerous voltages exist in the LG31 printer. There are no
internal user serviceable parts. Refer servicing to qualified
service personnel.

FCC Statement (A)
Notice

This equipment generates, uses, and may emit radio frequency energy.
The equipment has been type tested and found to comply with the limits
for a Class A computing device pursuant to Subpart J of Part 15 of
FCC rules, which are designed to provide reasonable protection against
such radio frequency interference. Operation of this equipment in a
residential area may cause interference in which case the user at his own
expense will be required to take whatever measures may be required to
correct the interference.
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Chapter 1
LG31 FEATURES

1.1 Overview

This chapter contains a general description of the L.G31 300 LPM Line
Matrix Printer. It includes a brief description of the printer, provides the
theory of operation, and a lists the printer’s electrical, mechanical, and
operational specifications.

1.2 General Description

The LG31 Line Matrix Printer (see Figure 1-1) is a high-speed printer
capable of printing up to 300 lines-per-minute tl.rough a serial interface.
It has a universal power supply capable of operating at any voltage
between 100 and 240 V, at 50 to 60 Hz, without any medifications.
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Figure 1-1: LG31 Line Matrix Printer
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. 1.3 Theory of Operation
The LG31 is composed of five basic operational blocks (see Figure 1-2):
® The senal interface.
¢ Control panel.
* Control electronics.
* Power supply.

¢ Printer mechanism.

Figure 1-2: LG31 Functional Block Diagram
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1.3.1 Serial Iinterface

The serial interface provides the bidirectional communications link be-
tween the host and the printer. Bidirectional communications allows
data to be sent to the printer, and various types of data (XON/XOFF,
status reports, printer ID) to be sent to the host from the printer.

LG31 FEATURES 1-3



1.3.2 Control Panel

The control panel provides the bidirectional communications link be-
tween the operator and the printer. Bidirectional communications al-
lows the operator to send reconfiguration commands and basic print com-
mands to the printer, and allows the printer to pass configuration, error,
and printer status information to to the operator either through print-
ouis or through the control panel indicators.

1.3.3 Printer Mechanism

The printer mechanism consists of the mechanical and electromechanical
hardware in the printer. The printer mechanism performs ribbon and
paper motion and converts the binary print data to printed characters
on paper using the printer actuators.

1.3.4 Control Electronics

The control electronics coordinate the functions and operations of the
serial interface, control panel, and printer mechanism.

1.3.5 Power Supply

The power supply provides regulated dc pewer to the printer’s electronic
and electromechanical devices. The raw ac power is rectified and regu-
lated to assure reliable printer operation. The power supply automati-
cally adjusts to ac input voltages in the range of 100 to 240 V at 50 to
60 Hz, and constantly monitors the dc voltages to provide correct voltage
regulation.
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1.4 Specifications

1.4.1 LG31 Printer Specifications

Table 1-1: LG31 Printer Specifications

Printer Dimensions
Unpacked
Width
Depth
(with Paper Tray)
Height
Net Waight

Packaged
Width
Depth
Height
Weight

Installation Area Requirements
Width

Depth

Electrical
Voltage Range

73.75 cm (29.0 in)
63.5 cm (25.0 in)
104.1 cm (41.0 in)
123 cm (48.4 in)
131 kg (287 Ibs)

77.5 cm (30.5 in)

88.9 cm (36 in)

156.2 cm (61.5 in)

171 kg (376 lbe) (includes 16 kg (35.2 Ibe) of

accessories consisting of paper shelf, upper paper
rack, and ribbon cartridge)

137 em (54 in) (To allow air flow clearance for
printer side vents)
206.5 cm (104 in) (To allow free access to front

and rear paper handling areas, the ON/OFF
switch, and the power cables)

100 to 240 V ac
NOTE

The printer’s universal power supply automatically
accepts international voltage and frequency variations.

Input Frequency Range
Harmonic Distortion
Power Rating

Standby

Printing
Shuttle Frequency
Dissipated Power

Standby

Printing

60 Hz to 60 Hz
5% maximum allowable

50 W
400 W

20 Hz

171 BTU/r
1368 BTU/hr

LG31 FEATURES 1-5



Table 1-1 (Cont.): LG31 Printer Specifications

Radio Frequency Interference

Acoustic Noise

Operating
Altitude
Temperature

Relative humidity

Non-operating
Altitude
Temperature

Relative Humidity

Printing
Line Length
Lines Per Inch (LPI) Spacing

Characters Per Inch (CPI)

Paper Slew
Line Feed
Horizontal Tabs
Vertical Tabs

Paper/Forms
Paper width
Form Length
Fan Folds
Paper weight
Form Thickness
Card Stock

Tested/certified to RF] standards FCC 15,
Subpart J, Class A; VDE 0871 Class B

LINPA 6.7 bels
LPA 55 dBA

2.4 km (0 to 8,000 ft)
10°C to 40°C (50°F to 104°F)

Maximum allowable reduced by factor 1.8°C/1000
m (1°F/1000 ft)
10% to 90% non-condensing with a maximum wet

bulb temperature of 28°C (82.4°F) a minimum
dew point 2°C (35.6°F)

4.9 km (0 to 17,700 ft)

-40°C to 66°C (-40°F to 150.8°F)

Maximum allowable reduced by factor 1.8°C/1000
m (1°F/1000 ft)

5% to 95% non-condensing

33.5 cm (132 in)

2,3,4,6,8, 10, 12 (plus double and triple vertical
expansion)

5, 6.67, 8.35, 10, 12, 13.3, 15, 16.7 (plus double
horizontal expansion)

50.0 cm/sec (20 in/aec)

12.5 msec at 6 lines/inch

198 positions

66 positions

76.2 mm (3 in) to 420.1 mm (16.54 in)
8.4 mm (0.33 in) to 559 mm (22 in)
152 mm (6 in) to 305 mm (12 in)

90 g/m? (24 Ibs) for single ply paper
Less than 0.63 mm (0.025 in)

Up to 163 g/m? (100 lbs) can be used
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1.4.2 Recommended Paper Weights

Table 1-2: Recommended Paper Weights

Number of Carbon Insert Sheet
Parts Recommended Paper Weight Weight

1 56 g/m? (15 1bs) —

2,30r4 50 g/m? (13.5 1bs) 19 g/m? (8 lbs)

50r6 45 g/m? (12 1bs) 19 g/m2 (8 1bs)

1.4.3 Print Speeds

Print speeds are quoted in lines per minute (LPM) with the printer set
at 6 LPI, for each available combination of font and horizontal pitch in

characters per inch.

Table 1-3: Print Speeds

Horizontal Pitch (CPI)

Font 5, 6.67, 8.35 10 i2,13.3, 156 18.7
DP Uppercase only See note 300 300 147
DP Upper and See note 240 240 105
Lowercase

NLQ Uppercase only See note 82 82 147
N1.Q Upper and See note 65 65 106
Lowercase

OCR-A Uppercase only” - 66 - -
OCR-B Uppercase only* - 65 - -

*The OCR-A and -B fonts are available in uppercase only.

Note

The print speeds for the 5, 6.67, and 8.35 CPls are at least 50
per cent of the print speeds of the CPls from which they are
created, that is 10, 13.3, and 16.7 CPls.
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1.4.4 Resident Fonts

Table 1-4: Resident Fonts

Horizontal Pitch (CPI)

Font 5, 6.67, 8.35 10 12, 18.3, 15, 16.7
Data Processing Yes Yes Yes

NLQ Yes Yes Yes

OCR-A NLQ Yes NLQ

OCR-B NLQ Yes NLQ

“Yes” indicates that the horizontal pitch is available in the current font.

“NLQ” indicates that when either OCR-A or OCR-B font is selected,
and a horizontal pitch other than 10 CPI is selected, the NLQ font
is substituted automatically. If the horizontal pitch is subsequently
changed to 10 CPI, the printer will return to the selected OCR font.

1.4.5 Resident Character Sets

The resident character sets are:

Digital Supplemental
U.S. ASCII

ISO Great Britain
Digital Holland

Digital Finland

ISO France

Digital Technical
VT100 Special Graphics
Digital French Canada
ISO Germany

ISO Italy

JIS Roman (Japan)
Digital Norway/Denmark
ISO Spain

Digital Sweden

Digital Switzerland
ISO Norway/Denmark
Digital Portugal

The complete character sets are given in Appendix A.
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Chapter 2

PRINTER CONTROL STRAP CONFIGURA-
TION

2.1 Printer Control Straps

The printer control straps are software switches that allow modification
of the basic printer functions usually controlled by hardware switches or
jumpers. This section shows how to print the configuration status of the
printer and how to access and reconfigure the printer control straps from
the control panel. Section 2.2 gives descriptions of the printer control
straps and the factory settings.

2.1.1 Configuration Status Printout

With power applied and the printer in the off-line mode (printer display
[ O F L)), press the (1) (PRG) key. The printer display changes to
[ P r o], then a current configuration status (see Figure 2-1) is printed.
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Figure 2-1: Factory Set Configuration Status Printout ‘

THE PRESENT CONFIGURATION IS: (44A£13016 SY - 44A513017 IM)
FIRMWARE REVISION LEVEL V1.31.000-CSS
1. Font:
Style - 44A513017 Dataprocessing
CPI - 10 CPI
Country - US ASCII
Modes - Normal
Horizontal Expansion - X1
Vertical Expansion - X1
2. LPI - 6 1lpi
3. Forms Control (lines):

Form Length - 66
Top Margin - 01
Bottom Margin -~ 66
4. Interface Control:

Interface Type - Serial
Input buffer length 3840
Interface Straps A:
0 1 2 3
12345678901234567890123456789012
00001000200010000000101000001000
Interface Straps B:
0 1 2 3
12345678901234567890123456789012
01000100000000000000000000000000
Speed - 9600
Parity - Even
5. Margin Settings (columns}):
Left Margin - None
Right Martin - 132
6. Horizontal Tabs (columns):
009 017 025 033 041 049 057 065 073 081
689 097 105 113 121 129 137 145 153 161
169 177 185 193 201 208 217
7. Vertical Tab stops:
8. Printer Control Straps:
Printer Straps A:
0 1 2 3
12345678901234567890123456789012
00000000000000000000120001110010
Printer Straps B:
0 1 2 3
12345678901234567890123456789012
00000000000000000000000000000000
Press the number ‘0’ to return to normal operation. To continue
modification select (1-8).
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2.1.2 Printer Control Straps

To select the Printer Control Straps menu, press key (8). The printer
will print the menu shown in Figure 2-2.

Figure 2-2: Printer Control Straps Sciection

Printer Control Straps:
0. E=zit
1, Printer Straps A
2. Printer Straps B

2.1.2.1 Exit (0)

Pressing key (0) at this time will return the printer to the off-line mode
(printer will display [ O F L]) and result in a printout of the following
meseage:

End of Program Mode

If the key is pressed after making the changes, the new configuration is
printed out.

2.1.2.2 Printer Straps A or Printer Straps B

Let us assume that configuration status printout (see Figure 2-1) shows
strap B25 is set to a 0 (strap OUT), and we want to set it to a 1 (strap
IN). Press key (2) as defined in Figure 2-2 to access the printer straps
B. The printer responds with a front panel display of [ 3 3 o] and prints
the message shown in Figure 2-3.

Figure 2-3: Printer Control Strap Configuration Instruction

Straps:

0. Exit

1. Strap ’'IN’

2. Strap ’'OUT’/

3. Forward Without Change
4. Reverse Without Change

While the front panel display numbers the A Straps 01 to 32 and the B
straps 33 to 64, the configuration status printout numbers both A and B
straps 1 to 32. The i or o following the strap number in the front panel
display defines that strap's setting (o for OUT and i for IN). See Table
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2-1 for a cross reference between display and priniout numbering of the
printer control straps.

Table 2-1: Printer Control Straps Cross Reference Table

Paper Printvut

Strap “A” 0 1 2 3

- Numbering 12345678901234567890123456789012

- Setting YYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYY
=lor0O

7 Segment Display 000000000011111111112222222222333

Strap “A” 12345678901234567890123456789012

Setting* CXXXXKXX XKD

Paper Printout

Strap “B” 0 1 2 3

- Numbering 12345678901234567890123456789012

- Setting YYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYY
y= lorO

7 Segment Display 33333334444444444555555555566666

Strap “B” 34567890123456789012345678901234

Setting" XXXX)

*x=1ioro

Table 2-1 shows that printer control strap B25 on the printout is
equivalent to the printer control strap 57 displayed on the front panel.
Advance the display strap number [ 3 30] to [ 5 7 0] by pressing key (3)
until [ 5 7 o] is displayed. Change the strap setting from [ 5 7 o] (strap
57 OUT ) to [ 5 7 i] (strap 57 IN ) by pressing key (2), observe the “o”
following the “57” has been replaced by an “i”, pressing key (1) changes
“i” to “o”

To verify the change has been sent to non-volatile memory, press key
(0). The printer responds with a printout of the printer control straps
shown in Figure 2-4, showing that the printer control strap B25 setting
has been changed to a 1 (strap B25 IN).
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Figure 2-4: Printer Control Strap Verification

Printer Control Straps:

Printer Straps A:

01 2 3
12345678901234567890123456789012
00000000000000000000000000000000
Printer Straps B:

01 2 3
12345678901234567890123456789012
00000000000000000000000010000000

Press the number 0’ to return to normal operation. To continue modifi-
cation select (1-9).

2.1.2.3 Exit

If all required changes to the printer control straps have been verified,
pressing key (0) will return the printer to the off-line mode (printer will
display [O F L]) and print the following message:

End of Program

2.2 Printer Control Strap Descriptions

This section provides functional descriptions and factory settings (marked
with an asterisk) of the printer straps A and B. Factory settings of the
printer control straps taken from the configuration status menu are pro-
vided in Figure 2-5. Functional descriptions of the printer control straps
are given in Table 2-2.

Figure 2-5: Printer Control Strap Factory Setting

Printer Control Straps:

Printer Straps A:

61 2 3
12345678901234567890123456789012
00000000000000000000100001101010
Frinter Straps B:

01 2 3
12345678901234567890123456789012
00000000000000000000000010000000
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Table 2-2: Printer Control Strap Functional Descriptions

Strap

Function and Description

Al-Al6
Al7

Al8-

A20
A21

A25

Not Assigned

0 {OUT)* selects LG31 product ID
1 (IN) selects LGO1 product ID

Not Assigned

0 (OUT)—DISABLE LINE FEED TO SLEW CONVERSION
Paper advances one line feed at a time.

1 IN)*—ENABLE LINE FEED TO SLEW CONVERSION

When strap 21 is IN, consecutive line feeds, or line feeds preceded
by carriage returns, are stored in a buffer until other characters
are received. At that point, all accumulated line feed commands
are performed as a single paper slew of length equal to that of

the line feeds if performed separately. The result is an increase in
chroughput which may be significant in many applications. If line
feeds totaling more than 22 in are received, a slew will be performed
each time the accumulation reaches 22 in, and the line counter will
be reset to allow for the receipt of more line feeds.

0 (OUT)*—DISABLE SLEW TRUNCATION AT TOP OF FORM

1 IN)>—ENABLE SLEW TRUNCATION AT TOP OF FORM
Allows the paper to slew no farther than the next Top Margin or
first form boundary (if Top Margin is not in effect).

1 (IN)—NLQ font underline reset to baseline.

0 (OUT)*—PRINTER COMES UP OFF LINE AFTER SELF TEST
Printer goes to the OFF LINE condition after termination of self
test.

1 (IN)—FRINTER COMES UP ON-LINE AFTER SELF TEST
Printer goes to the ON LINE condition after termination of self test.

Note that the above conditions apply to self test initiated at power-
up, following test print or printer initialization. Regardless of the
switch setting, the printer will go to the ON LINE condition after a
host-initiated self test.

Not Assigned
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Tabie 2-2 (Cont.): Printer Control Strap Functional Descriptions

Strap

Function and Description

A26

A28

A29

0 (OUT) - DISABLE PAPER MOTION KEYS WHEN ON LINE
Paper motion keys (Form Feed, Line Feed, and Paper Rev) are
disabled when the printer is on-line.

1 (IN)* - ENABLE PAPER MOTION KEYS WHEN ON LINE

The paper motion keys (Form Feed, Line Feed, and Paper Rev) are
enabled when the printer is on-line. Response to the keys will not
occur if the printer is printing or communicating with the host.

0 (OUT) - DISABLE AUTO WRAP

A line of data exceeding the right margin will be printed on that
line up to the right margin, but the data exceeding the right margin
is truncated.

1 (IN)® - ENABLE AUTO WRAP

A line of data exceeding the right margin will be printed on that
line up to the right margin. Any data exceeding the right margin is
wrapped around on the next line.

0 (OUT) - DISABLE LINEFEED/NEW LINE MODE (LNM)
This turns off the line feed/new line mode. A line feed character
advances the paper one line. The active column does not move.

1 (IN)* - ENABLE LINEFEED/NEW LINE MODE (LNM)

This turns on the line feed new line mode. A line feed character
advances the paper one line and returns the active column to the
left margin.

iTote that the setting of this strap (IN or OUT) is ignored if switch
A29 (below) is set IN.

0 (OUT)*—DISABLE CARRIAGE RETURN/NEW LINE

The carriage return/new line mode is turned off. A carriage return
character returns the active column to the left margin without
advancing to a new line.

1 (IN)—ENABLE CARRIAGE RETURN/NEW LINE

The carriage return/new line mode is turned on. A carriage return
character returns the active column to the left margin and advances
the page one line.
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Table 2-2 (Cont.): Printer Control Strap Functional Descriptions
Strap Function and Description

A30 0 (OUT)*—ENABLE DELETE <DEL>
The delete character prints a checkerboard pattern.

1 (IN)—DISABLE DELETE <DEL>
The delete character is ignored.

A3l 1 (IN)—DP font underlined raised to baseline.

A32 0 (OUT)* DISABLE HEX DUMP MODE
The characters are processed normally.

1 (IN) - ENABLE HEX DUMP MODE

All data (including control codes and escape sequences) will

be printed in hexadecimal format. HEX dump allows program
debugging and system analysis of the data received by the printer.

B1-B32  Not Assigned
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Chapter 3
INTERFACE CONFIGURATION

3.1 Introduction

The LG31 printer uses an RS-232-C serial interface. This interface is
compatible with other Digital serial printer interfaces. Connection of
the host to the printer is made at the serial interface connector located
at the back of the printer (see Figure 3-1).

Section 3.2 gives descriptions of the serial interface, pin numbers, and
signals. Section 3.3 describes the XON/XOFF protocol and input buffer
processing. This chapter also shows how to access and reconfigure the
interface straps in Section 3.4, and provides descriptions of the interface
control straps and the factory settings in Section 3.5.

3.2 Serial Interface

This section describes the serial interface connector (see Figure 3-2),
defines the interface pin assignments, and describes the interface signals,
the input buffer, and the XON/XOFF protocol.
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Figure 3-1: Serial Interface Connector Location
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. 3.2.1 Serial RS-232-C Connector
Figure 3-2 shows the 25-pin serial RS-232-C interface connector.

Figure 3-2: Serial RS-232-C Interface Connector
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3.2.2 Pin Assignments and Signal Descriptions

Table 3-1 defines the serial interface pin numbers, the mnemonic, the
source, and the description of the signals.

. 1. Pin 3 (RX) is the primary data input line carrying serial data from
the host to the printer. The printer accepts the data as long as it is

on line and for one second after the printer has been placed in the

off-line state. A negative level is a Mark and a positive level is a

Space. When released, the line level should be in a Mark condition.

2. When XON/XOFF protocol is used, the parity must be set to match
the data source.

3. DSR is strap-dependent; CTS is not strap-dependent. Regardless of
how the printer is sirapped, the host may always use CTS to inhibit.

4. CTS must be positive or lead open-circuit for XON/XOFF protocol.
For this protocol RTS or DTR cannot be tied to CTS.
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Table 3-1: Serial Pin Assignments and Descriptions

Pin

number Mnemonic Source Description

1 Protective Common Protective Ground.
Ground (PGND)

2 1ransmitted Printer Serial encoded data sent to
Data (TX) the host.

3 Received Host Serial encoded data sent to
Data (RX) the printer.

4 Request to Send Printer When set the printer is
(RTS) on-line.

5 Clear to Send Host Printer transmission is not
(CTS) inhibited.

6 Data Set Ready Host Printer is ready to send.
(DSR)

7 Signal Ground Common Logic Common.
(SGND)

11 Secondary Request  Printer Printer is ready to send.
to Send (SCA-1)

19 Secondary Request  Printer Printer is ready to send.
to Send (SCA-2)

20 Data Terminal Printer Indicates when printer is

Ready (DTR)

ready to receive data.

3.2.3 Serial Data Format

The serial interface requires that data is transmitted in a bit-serial,
asynchronous character format. Figure 3-3 shows serial data format
for host to printer and printer to host communications.
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. Figure 3-3: Serial Data Format

7 OR 8 DATABITS

SPACE "‘"‘r'-'-v'-‘-1-----r""v---'!'~'~-r--7 ------- e
‘ 00 . - T e gy STOP
{3+ 01 102103 0805, 06 op BIT
MAR"7‘ T ------------------- e T T.. \
1ICLE START OPTIONAL START BIT OF
START  BIT PARTY CHARACTER
BIT

SPACE =0 =+ 12V
MARK = 1e 12V

LRV et ]

3.3 Input Buffer Control

The LG31 uses XON/XOFF protocol and a 2 Kbyte input buffer to avoid
input buffer data overflow.

. 3.3.1 XON/XOFF Protocol

To avoid input buffer overflows the LG31 printer uses XON/XOFF pro-
tocol to synchronize data exchange.

After power-up, the printer is set to Ready and it sends one XON
control character, signaling that it is ready to receive data. The printer
constantly monitors the number of characters in the input buffer. When
the input buffer fills to within 150 characters of full (the first XOFF
point), the printer sends an XOFF control character, signalling the data
source to pause temporarily. Meanwhile, the printer continues to take
characters from the input buffer for printing or processing. When data
remaining in the input buffer drops back to 50 characters from empty
(the XON point), the printer sends an XON control character, signalling
that transmission may resume.
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L1531 Input Buffer (FIFD)

B btttk +
i——-rA-data-->! ]
e e e e - A - ————— e —— - “+
i i ! !
XON first second buffer
gpoint XCFF XUFF full

The host transmits characters to the printer which are stored in the
printer buffer. When the number of characters in the buffer reach certain
points, the printer transmits XOFF characters to control the flow of data.
The transmission of these XOFF characters occur when:

1. The number of characters in the input buffer reaches the first XOFF
point (150 characters from full).

2. The number of characters in the input buffer reaches the second
XOFF point (100 characters from full). This may occur if the first
XOFF had been ignored by the host.

If the host continues to send the characters after the second XOFF and
the input buffer becomes full, the incoming data is disregarded and an
error condition occurs.

Having sent the XOFF(s) to host, the printer continues to process the
data in the input buffer. When the data decreases to 50 characters
from empty (XON point), the printer sends a XON character to the host
signifying that it 1s ready to receive more data.

3.3.2 Input Buffer Processing

All characters sent to the printer are temporarily stored in the standard
2 Kbyte (2048 characters) input buffer for further processing.

When the printer is in the Ready state and processing data from the
input buffer, it moves characters to the print buffer. The processed data
in the print buffer is printed when one of the following conditions are
met:

1. Receipt of a line terminator (<LF>, <FF>, <V'T>, or <CR>).

2. Autowrap has been enabled and the print data active position is past
the right margin.
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3. Approximately 500 ms elapse without receipt of print data from the
host.

When the received data is incorrect, the printer replaces each character
with the error character (reverse gquestion mark) when printing.

Unlike all other contrcl codes and control sequences, the Device Status
Request (DSR) sequence is processed immediately after it is received.

3.4 Interface Control

The interface control straps are software switches allowing the user to
modify interface functions usually controlled by hardware switches or
jumpers. This section will show how to get a printout of the configuration
status, and how to access and reconfigure the interface straps.

3.4.1 Configuration Status Printout

With power applied and the printer in the OFF-LINE mode (printer
display is [ O F LJ}), press the (1) PRG key. The printer display will
change to [ P r o], then print a current configuration status (see in
Figure 3-4).
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Figure 3-4: Factory Set Configuration Status Printout
THE PRESENT CONFIGURATION IS: (447513016 SY - 44A513017 IM)

FIRMWARE REVISION LEVEL V1.31.000-CSS
1. Font:
Style - 44A513017 Dataprocessing
el ~ 10 CPI
Country - US ASCII
Mode - Normal
Herizeontal Expansion - X1
Vertical Expansion - X1
2. L1PI - 6 1lpi
3. Forms Control (lines):

Form Length - 66
Top Margin - 01
Bottom Margin - 66
4. Interface Control:

Interface Type - Serial
Input buffer length 3840
Interface Straps A:
G 1 2 3
12345678201234567850123456789012
00001006000010000000101000001000
Interface Straps B:
0 1 2 3
12345678901234567890123456789012
01000100600000000000000000000000
Speed - 9600
Parity - Even
5. Margin Settings (columns):
Left Margin - None
Right Martin ~ 132
6. Horizontal Tabs (columns):
009 017 ©£25 033 041 049 057
089 097 105 113 121 129 137
169 177 185 193 201 209 217
7. Vertical Tabk stops:

8. Frinter Control Straps:
Printer Straps A:
0 1 2 3

12345678901234567890123456789012
60000000000000000000110001110010
Printer Straps B:

0 1 2 3
12345678901234567890123456789012
00000000000000000000000000000000

Fress the number ‘0’ to return to normal operation

modification select (1-8).
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. 3.4.2 Interface Type Control

To select the Interface Control menu, press key (4). The printer will print
the menu shown in Figure 3-5.

Figure 3-5: Interface Control Selection

Interface Control

Exit

Interface Type
Interface Straps A
Interface Straps B
Speed

Parity

! W= O

3.4.2.1 Exit

Pressing key (0) at this time will return the printer to the off-line mode
(printer will display [ O F L]) and result in a printout of the following
message:

End of Program Mode
. 3.4.2.2 Interface Type

The RS-232-C is the only interface available for the LG31 Printer.
However, pressing key (1) will result in the printout shown in Figure
3-6.

Figure 3-6: Interface Type Selection

0. Exit
i. Interface Type

If you press key (0), the printer will respond with a printout verifying
the Interface Type in Figure 3-7.
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Figure 3—7: Interface Type Verification

Interface Type - Serial

Press the number ‘0’ to return to normal operation. To
continue modification select (1-9).

If you press key (1), the printer will respond with the following printed
message:

Interface Control

0. Ezxit
1. Serial

Because the serial interface is the only interface available and pressing
key (1) to select the serial interface would serve no function, press key
(0) to Exit. The printer will respond with

Interface Type - Serial

3.4.2.3 Interface Strap

A description of what each of the interface straps (A and B) do is given
in Table 3-3. The following example describes how to change the straps.
Press key (2), defined in Figure 3-5 as Interface Straps A. The printer
responds with a front panel display of [ 0 1 o] and prints the message
shown in Figure 3-8.
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Figure 3-8: Strap Configuration Selection

Straps:

0. E=xit

1. Strap ‘IN'

2. Strap ‘ouT’

3. Forward Without Change
4. Reverse Without Change

On the front panel display, the strap numbers plus a letter ( i or 0)
are displayed. The A straps are numbered 1 to 32 and the B straps
are numbered 33 to 64. The letter i or o following the strap number in
the front panel display defines that strap’s setting (o for OUT and i for
IN). See Table 3-2 for a cross reference between display and printout
numbering of the interface control straps.

Table 3-2: Intertace Strap Cross Reference Table

Printout

Strap “A” 0 1 2 3
Numbering 1234567890123456761123456789012
Display 00000000011111111112222222222333
Strap “A” 12345678901234567890123456789012
Numbering* XXX XXX KX KKK XXH XXX
Printout

Strap “B” 0 1 2 3
Numbering 12345678901234567890123456789012
Display 33333334444444444555555555566666
Strap “B” 34567890123456789012345678901234
Numbering~ KX XX XK KX XX KEXKXN

"X =1 or o indicates configuration as shipped from the factory

Agsume that configuration status printout (Figure 3-4) shows strap A15
1s set to 0 (strap OUT), and you want to set it to 1 (strap IN).

Table 3-2 shows printer control strap A15 on the printout is equivalent
to the printer control strap 15 displayed on the front panel. To change
the strap setting from [ 1 5 o] (strap 15 OQUT) to [ 1 5 i] (strap 15 IN),
press key (2) and observe the “0” following the “15” has been replaced by

an “i”, pressing key (1) changes “i” to “o”.
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To verify the change has been sent to non-volatile memory, press key
(0). The printer responds with a printout of the interface control straps
and their settings, as shown in Figure 3-9. The printout shows interface
strap A10 setting has been changed to a 1 ( interface strap A10 IN).

Figure 3-9: Intertace Control Strap Verification

Interface Straps A:

01 2 3
12345678901234567890123456789012
00000000010000000000000000000000

Interface Straps B:

01 2 3
12345678901234567890123456789012
00000000000000000000000000000000

Press the number '0’ to return to normal operation.
Tc continue modification select (1-8).

3.4.2.4 Speed (Baud Rate)
Press key (4) to obtain the printout shown in Figure 3-10.

Figure 3-10: Speed Selection

1%
o
[14
®

o
i

. Exit
. 110

. 300
600

. 1200
. 1800
. 2400
. 4800
. 9600
. 19200

wo-Joaowvmds WO

The speed (bits-per-second) shown above can be selected by the user to
configure the LG31 serial interface. The higher the speed, the faster the
data exchange between printer and host. However the speed must be set
to match the host. The factory speed setting is 9600.
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If you wish to select a speed other then 9600, press the corresponding
key; (7) for example, to set the speed to 4800. Verify the new speed has
been sent to non-volatile memory by pressing key (0). The printer should

respond with a message verifying the speed has been changed to 4800
(Figure 3~11).

Figure 3-11: Speed (Baud Rate) Verification

Speed - 4800

Press the number ’'0’ to return to normal operation. To continue
modification select (1-8).

3.4.2.5 Parity (Select 5)
Pressing key (5) will result in the printout shown in Figure 3-12.

Figure 3-12: Parity Selection

When Interface Strap B6 When Interface strap B6
is OUT is IN (factory setting)

Parity - Parity -

0. Exit 0. Exit

1. Even 1. Even

2. 0dd 2. 0dd

3. Space

4. Mark

Note

The space and mark options are available in 7-bit mode only. In
8-bit mode, these options are not selectable, and are not printed.

The parity (transmission error checking) options above can be selected
by the user to configure the LG31 serial interface. The parity option
selected must match the the parity option of the host.

Note
The parity options are disabled at the factery by setting inter-

face strap A29 (front panel display is 29) to IN. Parity checking
may be enabled by setting the strap to OUT (parity enabled).

If parity checking is enabled and you wish to change the parity option,
press the corresponding key (2). For example, to select odd parity, verify
the odd parity checking option has been sent to non-volatile memory by
pressing the (0) key. The printer should respond with a message verifying
the parity option has been changed to ODD (see Figure 3-13).
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Figure 3-13: Parity Verification

Parity - 0Odd
Press the number '0’ to return to normal operation. To continu
modification select (1-8).

3.4.2.6 Exit

If all the required changes to the interface straps have been verified,
pressing key (0) will return the printer to the off-line mode (printer will
display [ O F L]) and print the following message:

End of Program Mode

3.5 interface Control Strap Descriptions

This section provides functional descriptions and factory settings of the
interface straps A and B. Factory settings of the interface control straps
taken from the configuration status printout is provided in Figure 3-
14. Functional descriptions of the A and B interface control straps are
provided in Table 3-3.

Figure 3-14: Interface Control Straps Factory Settings

Interface Control: o] 1 2 3
Interface Type - Serial 12345678901234567890123456789012
Interface Straps A: 00000000000000000000000000000000
Interface Straps B: 0 1 2 3

12345678901234567890123456789012
00000100000000000000000000000000
Speed - 9600
Parity - Even*

* Parity is disabled at interface strap B2.
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Table 3-3: A and B Interface Strap Descriptions

Interface
Strap

Factory

Setting

Strap Function
When Set to 1 (IN)

Al - A3
Ad

A6

A7

A9 - All
Al2

Al3

Al4

AlS5

Not Assigned

0 (OUT)

1 AN

0 (OUT)

0 (OUT)

0 (OUD)

Not Assigned

0 (OUT)

1IN

0 (OUT)

0 (OUT)

Enable READY/BUSY by way of SCA (pins 11
and 19). The lines are 12 V for READY and -12
V for BUSY.

Enable READY/BUSY by way of the <XON>
and <XOFF> codes. <XON> is sent to the
computer for READY (BUSY cleared) and
<XOFF> is sent to the computer for BUSY.

Enable READY/BUSY at the transmission of
a 200 ms break. The 200 ms break is sent for
BUSY, nothing is sent for READY.

Enable READY/BUSY by way of DTR (pin
20). The line is 12 V for READY and -12 V for
BUSY.

Enable READY/BUSY by way of RTS (pin
4). The line is 12 V for READY and -12 V for
BUSY.

Enuble NO FAULT/FAULT by way of SCA (pins
11 and 19). The lines are 12 V for NO FAULT
and -12 V for FAULT.

Enable NO FAULT/FAULT by way of the
<XON> and <XOFF> codes. <XON> is sent

to the computer for NO FAULT (FAULT
cleared) and <XOFF> is sent te the computer for
FAULT.

Enable NO FAULT/FAULT at “he transmission
of a 200 ms break. The 200 ms break is sent for
FAULT, nothing is ser.t for NO FAULT.

Ensble NO FAULT/FAULT by way of DTR (pin
20). The line is 12 V for NO FAULT and -12 V
for FAULT.
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Table 3-3 (Cont.):

A and B Interface Strap Descriptions

Interface  Factory Strap Function

Strap Setting When Set to 1 (IN)

Al6 0 (OUT) Enable NO FAULT/FAULT by way of RTS (pin
4). The line is 12 V for NO FAULT and -12 V
for FAULT.

Al7-A19 Not Assigned

A20 0 (OUT) Enable ONLINE/OFFLINE by way of SCA
(pins 11 and 19). The lines are 12 V for
ONLINE and -12 V for OFFLINE.

A21 1 (IN) Enable ONLINE/OFFLINE by way of the
<XON> and <XOFF> codes. <XON> is gent to
the computer for ONLINE (FAULT cleared) and
<XOFF> is sent to the computer for OFFLINE.,

A22 0 (OUT) Enable ONLINE/OFFLINE at the transmission
of a 200 ms break. The 200 ms break ‘s sent for
OFFLINE nothing is sent for ONLINE.

A23 0 (OUT) Enable ONLINE/OFFLINE by way of CD (pin
20). The line is 12 V for ONLINE and -12 V for
OFFLINE.

A24 0 (OUT) Enable ONLINE/OFFLINE by way of CA (pin
4). The line is 12 V for ONLINE and -12 V for
OFFLINE.

A25 Not Assigned

A26 0 (OUT) Enable ETX/ACK Protocol — The computer

sends a block of data up to 1500 bytes long
terminating it with <ETX>. When the printer
has processed the data, it sends <ACK> to the
computer indicating it is ready to receive more
date. The computer cannot send data until it
receives <ACK> from the printer. This protocol
can be used by itself or in combination with any
of the protocols previously described.
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Table 3-3 (Cont.):

A and B Interface Strap Descriptions

Interface
Strap

Factory
Setting

Strap Function
When Set to 1 (IN)

A27

A28

A3l

A32

B1
B2

0 (OUD)

0 (OUT)

1 (IN)

0 (OUD)

0 (OUT)

0 (OUT)

Not Assigned
1 (N

Reverse SCA Polarity — If the interface is
configured to indicate status by way of SCA
(pins 11 and 19), normal status will set the SCA
lines to -12 V and a fault status will set the SCA
lines to 12 V.

Reverse DTR Polarity — If the interface is
configured to indicate status by way of DTR (piu
20), normal status will set DTR to -12 V and a
fault status will set DTR to 12 V.

Disable Parity Check—Sets the serial interface
to accept, any parity and not report parity errors.

Enable Two Stop Bits—Sets the serial interface
to require two stop bits to terminate a
transmitted character. Typically two stop bits
are used at the 110 baud transmission rate.

Disable Printer Transmission—Inhibits the
serial interface from transmitting data. The
XON/XOFF BREAK, and ETX/ACK protocols
cannot be used when this switch is IN because
they require the interface to transmit.

Reverse RTS Polarity — If the interface is
configured to indicate status by way of CA

(pin 4), normal status will set CAto-12 V and a
fault status will set CAto 12 V.

Disable the Parity Bit—Seta the serial interface
to omit the parity bit when transmitting data to
the computer.
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Table 3-3 (Cont.): A and B Interface Strap Descriptions

Interface
Strap

Factory
Setting

Strap Fuaction
When Set to 1 (IN)

B3

B6

B6

B7 - B32

0 (OUT)

0 (OUT)

0 (0UT)

1QaN)

Not Assigned

Disable Auto Input Buffer Expansion—If the

8 KByte input buffer expansion option is
installed, the input buffer is limited to 2048
Bytes of usable RAM. If the switch is OUT, all
available RAM (10,240 Bytes) is used as the
input buffer. This switch is ignored if the option
is not installed.

Disable Printer Transmission—The serial
interface will not transmit if DSR (pin 6) is
set to -12 V {(OFF) by the computer. Use this
switch with care if the XON/XOFF, BREAK,
or ETX/ACK protocol is active, because the
the printer must be able to transmit for these
protocols to operate. Regardless of the switch
setting, the computer can inhibit the printer
transmission by setting CB (pin 5) to -12 V.

Replace Underline With Carriage Return —
Replaces the underline character (§FH) with a
carriage return control code (0DH).

Select 7- or 8-Bit Data—With the strap set to 1
(IN), the serial interface accepts and processes
7-bit and 8-bit data.

If the strap is set to 0 (OUT), the interface will
process all data as 7-bit data.
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Chapter 4
CHARACTER PROCESSING

4.1 General

This chapter describes how the LG31 processes printable and control
characters when operating in the text mode. Control characters are
interpreted by the LG31 printer as commands or as parts of control
sequences. They affect how the L(G31 processes, sends, and prints
characters.

4.2 Coding Standards

The LG31 processes characters according to the American National
Standards Institute (ANSI) standard X3.4-1977. The ANSI standard
is based on character category, either printable or control. Categories

are defined by the American Standard Code for Information Interchange
(ASCII).

4.3 7-Bit and 8-Bit Environments

The LG31 is set to send and receive 7- or 8-bit data through the interface
control straps (see Chapter 3). In a 7-bit environment, a total of 128
control and printable characters codes are available (see Figure 4-1).
In an 8-bit environment a total of 256 control and printable codes are
available (see Figure 4-2).
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There are two sets of control characters, CO and C1. CO consists of
the 7-bit control characters that is, the characters from 00H to 1IFH. C1
consists of the 8-bit control characters, that is characters from 80H to
9FH. C1 characters may only be used in an 8-bit environment.

Two sets of printable characters may be used at one time. The LG31
stores the two active sets in areas called GL (graphics left) and GR
(graphics right). The GL characters are the 7-bit printable characters.
They range from 20H to 7FH. Character 20H is a space and character
7FH is a delete. The delete character may either be printed as checker-
board or be ignored depending on printer strap 30. The GR characters
are the 8-bit printable characters. They range from AOH to FEH. The
GR characters may only be printed in an 8-bit environment.
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Figure 4-1:
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. 4.4 Character Set Mapping

LG31 allows the use of one GL and one GR at a time. The GL set may
be used in a 7-bit environment (see Figure 4-3). In an 8-bit environment,
both the GL. and GR may be used (see Figure 4-4).

Printable characters are usually grouped into the two sets. A number
of character sets are available in LG31 (see Appendix A). Each of these
character sets may be mapped into either GL or GR. This is done by first
designating the required character sets as G0, Gi, G2, or G3. These GO
to G3 sets must then be mapped into either GL or GR using single and
locking shift commands to facilitate the ease of use of more than two
gets.
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Figure 4-3: Designating and Mapping Character Sets (7-bit Environ- ‘
ment)

94-CHAR
GRAPHIC
REPERTORY

96-CHAR
GRAPHIC
REPERTORY

A UKO0Z W 89

*SS2 and SS3 affect only the first printable GL character following the
single shift sequence. The printer processes non-printable characters
(space, sequence, control codes) as usual. The locking shift (LS0, LS1,
LS2, LS3, LS1R, LS2R, OR LS3R) remains in effect until another locking
shift is received.
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Figure 4-4: Deslgnating and Mapping Character Sets (8-bit Environ-
ment)
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4.5 7-bit Control Characters (CO0)

This section describes the function of each of the LG31 CO control
characters.

4.5.1 Bell <BEL>

The <BEL> control character sounds an electronic buzzer for approxi-
mately one-half second.

7-bit Control Code: <BEL>
Hex Value: 07

4.5.2 Backspace <BS>

The <BS> control character moves the active line position one column to
the left. If the active line position is at the left margin, <BS> is ignored.

7-bit Control Code: <BS>
Hex Value: 08

If the horizontal pitch is changed within a line, <BS> will be imple-
mented according to the new HAI value.

When the active column advances one HAI unit beyond the right margin
and a <BS> character is received before another printable character is
received, <BS> decreases the active column by one unit of HAI, allowing
overprinting at the right margin. However, if the active column is more
than one unit of HAI beyond the right margin, the <BS> function is
ignored until th- active column returns to the printable area.

4.5.3 Horizontal Tab <HT>

The <HT> control character advances the active horizontal tab position
to the next preset horizontal tab stop. If horizontal tab stops do not exist,
the active position goes to the right margin.

7-bit Control Code: <HT>
Hex Value: 09

At power-up or on receipt of a reset (RIS or DECSTR), horizontal tab
positions are set every 8 columns (9, 17, 25, ..., 137). If a horizontal
tab stop exists to the right of the the active column, receipt of a <HT>
advances the active position to that tab stop.
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If no horizontal tab stops exist to the right of the active column and
a <HT> is received, one of the two actions described below will occur,
depending on whether autowrap is enabled or disabled.

When Autowrap 1. enabled, receipt of <HT> sets the active position to
the right margin. Only the receipt of a printable character (including
the space character) will change the horizontal column position and
autowrap (carriage return and line feed).

When Autowrap is disabled, receipt of <HT> sets the active position
to the right margin. Receipt of printable characters (including the
space character) is ignored until the active column position is within
the printable area by way of a carriage return or form feed for example.

4.5.4 Line Feed <LF>

The <LLF> control character advances the active line position to the next
line. If the active line is the last printable line on the page, receipt of
Line Feed <LF> will advance the paper to the first printable line of the
next page.

7-bit Control Code: <LF>
Hex Value: A

4.5.5 Vertical Tab <VT>

The <VT> control character advances the active line position to the
vertical tab position.

7-bit Control Code: <VT>
Hex Value 0B

A vertical tab is a pre-selected line setting on a page. At power-up,
vertical tabs are set at every line, and receipt of a <VT> will act as a
line feed <LF>. If no vertical tabs remain on the current page, receipt
of <VT> will perform a form feed <FF>.

Vertical tabs are set in the following way:
¢ Using the DECSVTS sequence.
® Using the 8-bit control code, <VTS>.
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4.5.6 Form Feed <FF>

The <FF> control character advances the active line to the first printable
line of the next page and sets the active horizontal print position at
column 1.

'1-bit Control Code: <FF>
Hex Value: 0C

4.5.7 Carriage Return <CR»

The <CR> control character moves the active print position to the left
most margin of the current line.

7-bit Control Code: <CR»>
Hex Value: 0D

4.5.8 Shift Out <SO>

The <SO> control character selects the G1 character set as the GL active
character set.

7-bit Control Code: <SO>
Hex Value: 0E

4.5.9 Shift In <Sl>

The <SI> control character selects the GO character set as the GL active
character set.

7-bit Control Code: <SI>»
Hex Value: OF

4.5.10 Device Control 1/XON <DC1>

The <DC1> control character is ignored if received by the printer. When
sent by the printer, it signals to the host that the printer is ready to
receive data.

7-bit Control Code: <DC1>
Hex Value: 11
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4.5.11 Device Control 3/XOFF <DC3>

When the <DC3> control character sent, it signals the host that the
LG31 is not ready to receive data.

7-bit Control Code: <DC3>
Hex Value: 13

This control code is ignored if received.

4.5.12 CANcel <CAN>

The <CAN> control character can perform one of two functions, depend-
ing upon the context:

7-bit Control Code: <CAN>
Hex Value: 18

If the <CAN> control character is received in a sequence, it indicates
the sequence is in error and causes the sequence in progress to be ended
immediately. Characters following <CAN> are interpreted normally.

If the <CAN> control character received in a Device Control String
(DCS), the string is immediately cancelled.

4.5.13 SUBstitute <SUB>

The <SUB> control character can perform one of three functions, de-
pending upon the context.

7-bit Control Code: <SUB>
Hex Value: 1A

If the <SUB> control character is received in a sequence, the sequence
is canceled immediately, without execution of the sequence. In addition,

<SUB> is interpreted as being in place of a character or characters
received in error.

If the <SUB> control character is received during text printing, an the
error character (reverse question mark) will be printed.

If the «<SUB> control character is received during sixel graphics, <SUB>
will be processed as 3FH (Sixel space).

CHARACTER PROCESSING 4-11



4.5.14 Escape <ESC>

The <ESC> control character introduces an escape control sequence
(<ESC> followed by a sequence of printable characters) that control the
printer’s programmable features.

7-bit control code: <ESC>
Hex Value: 1B

4.6 8-bit Control Codes and Equivalent Escape
Sequences
This section describes the function of each of the LG31 C1 control codes
and gives a 7-bit equivalent escape sequence.

4.6.1 Forward INDex <IND>

The <IND> control character moves the active column position to the
corresponding column position of the following line.

8-bit Control Code: <IND>»
Hex Value: 84

7-bit Escape Sequence: <ESC>D
Hex Value: 1B 44

The <IND>» command can move the active position past the page bound-
ary '1to the next form.

4.6.2 Re .rse Index <Rl>

The <RI> control character moves the active column position to the
corresponding column position of the preceding line.

8-bit Control Code: <RI>
Hex Value: 8D

7-bit Escape Sequence: <ESC>M
Hex Value: 1B 4D

The <RI> command does not cause the active position to be moved
beyond the page boundary but stops at the top of form.
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4.6.3 Horizontal Tab Set <HTS»>»

The <HTS> control character sets a horizontal tab stop at the active
celumn.

8-bit Control Code: <HTS>
Hex Value: 88

7-bit Escape Sequence: <ESC>H
Hex Value: 1B 48

4.6.4 Vertical Tab Set <VTS>

The <VTS> control character sets a vertical tab stop at the active column.

8-bit Control Code: <VTS>»
Hex Value: 8A

7-bit Escape Sequence: <ESC>J
Hex Value: 1B 4A

4.6.5 Partial Line Down <PLD>

The <PLD> control character moves the active column position to the
corresponding column position approximately 3/72 inch down.

8-bit Control Code: <PLD>
Hex Value: 8B

7-bit Escape Sequence: <ESC>K
Hex Value: 1B 4B

The Partial Line Down <PLD> control character is used to position the
characters following it as subscripts until returned to the active line
using the Partial Line Up <PLU> cvontrol character.

4.6.6 Partial Line Up <PLU>

The <PLU> control character moves the active column position to the
corresponding column position approximately 3/72 inch up.

8-bit Control Code: <PLU>
Hex Value: 8C

7-bit Escape Sequence: <ESC>L
Hex Value: 1B 4C
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The Partial Line Up <PLU> control character is to position the charac-
ters following it as superscripts until returned to the active line using
the Partial Line Down <PLD> control character.

4.6.7 Next Line <NEL>

The <NEL> control character moves the active column position to column
one of the following lines.

8-bit Control Code: <NEL>
Hex Value: 85

7-bit Escape Sequence: <ESC>E
Hex Value: 1B 45

The NEL command does not move the active position beyond the page
boundary (bottom of form).

4.6.8 Single Shift 2 <552>

The <SS2> control character sets the printer to select the next printable
character from the G2 character set.

8-bit Control Code: <SS2>
Hex Value: 8E

7-bit Escape Sequence: <ESC>N
Hex Value: 1B 4C
4.6.9 Single Shift 3 <SS3>

The <SS83> control character sets the printer to select the next printable
character from the G3 character set.

8-bit Control Code: <SS3>
Hex Value: 8F

7-bit Escape Sequence: <ESC>0
Hex Value: 1B 4D
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4.6.10 Device Control String Introducer <DCS>

The <DCS> control character introduces the Sixel Graphics Mode device
control string.

8-bit Control Code: <DCS>
Hex Value: 90

7-bit Escape Sequence: <ESC>P
Hex Value: 1B 50
4.6.11 Control Sequence Introducer <CSl>
The <CSI> control character introduces an 8-bit control sequence.

8-bit Control Code: <CSI>
Hex Value: 9B

7-bit Escape Sequence: <ESC>[
Hex Value: 1B 5B
4.6.12 String Terminator <ST>

The <ST> control character terminates an 8-bit control string.

8-bit Control Code: <ST>
Hex Value: 9C

7-bit Escape Sequence: <ESC>\
Hex Value: 1B 5C

4.6.13 Operating System Command <OCS>, Privacy Message
<PM>, and Application Program Command <APC>

The LG31 recognizes the start of these control strings, but will ignore all

data following these sequences until terminated by the String Terminator
<ST>.
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Chapter 5

TEXT MODE ESCAPE AND CONTROL SE-
QUENCES

5.1 General

This chapter describes the escape sequences and control sequences used
by the LG31 in text printing. The sequences are multi-byte control
functions not provided by the single byte control codes.

5.2 Format

The LG31 uses escape and control sequences standardized by the Ameri-
can National Standards Institute (ANSI) to control many of its functions.
Other LG31 functions have escape sequences defined within parameters
of the ANSI standard. ANSI standards X3.4-1977 and X3.32-1973 de-
fine the escape and control sequences used in this chapter.

5.2.1 Escape Sequence Format

The general format of an escape sequence is:
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<ESC>» 1.1 F

1BH 20H - 2FH 30H - 7TEH

Escape Intermediate Final

Sequence Characters Character

Introducer (O or more (1 character)
characters)

The escape sequence introducer is the <ESC> control character (1BH).
When the <ESC> is received, the next characters received within the

proper range are not printed but are stored to be interpreted as part of
the sequence.

If the characters following <ESC> are in the range of (20H - 2FH), they
are “intermediate characters”. The printer recognizes escape sequences
with up to two intermediate characters. Therefore, only the first two
intermediate characters are stored; subsequent intermediate characters
are not stored. However, if more then two intermediate characters are
received, the printer notes the event so that when the final character
arrives, the entire escape is ignored.

If the character following the escape character or intermediate characters
is in the range of (30H - 7EH), it is defined as a “final character”.
The final character indicates the end of the escape sequence. The
intermediate and final characters together define the function of the
sequence. If recognized, the printer will perform the action specified

by the sequence, then continue to process received text characters in the
normal fashion.

If characters following the <ESC> code are not within the defined ranges,
the entire sequence is ignored. If the characters following the <ESC>
code are within the defined ranges but are not recognized, the entire
sequence is also ignored.

Example:
Action: Designate U.S. ASCII character set in GO

Sequence:

<ESC> ( B

1BH 28H 42H

| i !

! ! ! Final Character, specifying ASCII

| { Intermediate Character

| Escape Sequence Introducer
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5.2.2 Control Sequence Format

The general format of a «<CSI> sequence is:

(<CSI») PP I...1 F
9BH 30H - 3FH 20H - 2FH 40H - 7TEH
Control Parameter Intermediate Final Sequence
Characters Characters Character Introducer
{0 or more (0 or more (1 character)
characters) characters)

The Control Sequence Introducer <CSI> has an 8-bit code of (9BH)
which is equivalent to the 7-bit escape sequence of <ESC> (1BH) and
“[” (6BH) characters. Both <CSI> and <ESC>[ are recognized as the
Control Sequence Introducer. After <CSI> or <ESC>| is received, all
characters received within the proper range are not printed but stored
to be used as part of the sequence.

Characters in the range of (30H - 39H), following <CSI>, are defined
as “parameter characters”. A parameter character modifies the action or
interpretation of the sequence. Generally, a parameter character is an

ASCII representation of a decima! digit and signifies a numerical value
to the sequence.

Parameters are interpreted as unsigned decimal integers, with the most
significant digit sent first. Leading zercs are allowed but are ignored. A
group of numeric parameters are separated by a semicolon “” (3BH).

If a decimal value is not specified for a parameter character in a sequence,
a value of zero is assumed for the parameter unless otherwise stated. The
maximum value for a numeric parameter is 65535. Any larger value
received is replaced by the maximum value allowed by that sequence,
unless otherwise stated. There is a limit of 16 numeric parameters-per-
string. If more than 16 numeric parameter values are received, only the
first 16 are retained for evaluation.

If the printer receives the parameter characters (3AH), “”, (3DH), “+”,
or (3EH) “>” anywhere in the parameter string, the printer performs no
action until the “final character” is received, and then ignores the entire
sequence. The parameter character (3CH) “<” is used to begin and end
VFU load (see section on “Forms Control”). The parameter character
(3FH) “?” is used in some Device Status Request (DSR) commands (see
section on “Device Status Request”).
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If the printer receives a <CSI> sequence containing groups of parame-
ters, and one or more group(s) is invalid, the printer does not ignore the
entire sequence but processes those parameters which are recognized.

If all groups of parameters in a sequence are out of range or the sequence
is recognized as invalid, the printer performs no action until the final
character is received, and then ignores the entire sequence.

A character in the range of (20H - 2FH), received after the <CSI>
code or after the parameter character(s), is defined as an “intermediate
character”. The printer processes sequences with up to one intermediate
character. Therefore, only one intermediate character is stored. If more
than one intermediate character is received, the printer notes the event
so that when the “final character” is received, the entire control sequence
is ignored.

A character in the range of (40H - TEH), following <CSI> or after any
number of parameter characters, is defined as a “final character”. The
final character indicates the end of the sequence. Any valid parameter
characters together with the final character define the function of the
sequence. If applicable, the printer performs the action specified by the
sequence and then continues to process received characters in the normal
fashion. If the sequence is not recognized as a function of the printer, it

is be ignored.

Example:
Action: Set horizontal pitch to 12 characters-per-inch.
Sequence:
<ESC> | 2

| i |

| Final Character

Parameter Character

Contreol Sequence Introducer

w

1BH 5BH 32H 77H
{
!
!

| I
! !
l i

Equivalent Sequence (for 8-bits only):

<CSI> 2w

9BH 32H 77H

] ! |

i | | Final Character

| | Parameter Character

| Control Sequence Introducer
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5.3 Error Recovery

This section describes the printers actions when invalid parameters
and control functions are specified, and when control characters are
embedded in control functions. Generally, the printer will recover from
these conditions by performing as much of the function as possible.

Sequences not recognized by the printer are ignored.

Unless otherwise stated, control sequences with an invalid selective
parameter are ignored.

Unless otherwise stated, when a numeric parameter exceeds the
specified limit, the maximum allowable value for that parameter is
used.

If a CO control character is received within a sequence, the control
character is executed as if it were received before the sequence.
Processing of the sequence will then resume.

The following are exceptions to this rule:

If the control character is <CAN> (18H) or <SUB> (1AH), the
sequence is aborted and the control character is processed.

If the control character is <ESC> (1BH), the sequence is aborted
and processing of a new sequence or text begins.

If a C1 control character is received within an escape or control
sequence, the sequence is aborted and the C1 control character will
be processed if it is recognized by the printer; otherwise it is ignored.

If character (AOH) is received within a control sequence, it is pro-
cessed as a <SP> (20H) character and processing of the sequence
will then continue.

If character (FFH) is received within a control sequence, it is pro-
cessed as a <DEL> (TFH) character and processing of the sequence
will continue.

If a GR character is received during a control sequence, the eighth bit
isignored. The remaining seven bits are processed as a GL character.

S$S2 and SS3 Processing:

If a CO or C1 control character is received after a single shift control
character (<SS2> (8EH) or <SS3> (8FH)), the control character is
processed and the Single Shift Flag remains set.
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If a Control Sequence is received after S82 (8EH) or SS3 (8FH), the
sequence is processed and the Single Shift Flag remains set.

When <SP> (20H) or <DEL> (7FH) is received after (SS2 or SS3),
one of the following will occur:

¢ If a 94-character character set resides in the set being accessed
(G2 or G8), <SP> or <DEL> will be processed and the Single
Shift Flag remains set.

e If a 96-character character set resides in the set being accessed
(G2 or G3), the printer images the corresponding character (AOH
or FFH) of that set and then resets the Single Shift Flag.

¢ If a GR character is received after SS2 or §S83, the eighth bit is
ignored. The Single Shift Function is applied to the remaining
seven bits (defining a GL character).

The occurrence of a GR character after S82 or SS3 is considered an
error. Future models of the LG31 may not process this error in the

same way. Therefore, software should never send a GR after SS2 or
SS3.

When (AOH) or (FFH) is received after (SS2) or (SS3), the following
will occur:

° If a 94-character character set resides in the set being accessed
(G2 or G38), the printer will print the error character (Reverse
Question Mark) and then reset the Single Shift Flag.

¢ If a 96-character character set resides in the set being accessed
(G2) or (G3), the printer images the corresponding character
(AOH) or (FFH) of that set and then resets the Single Shift Flag.
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. 5.4 Text Mode Sequence Descriptions

The following sections describe the LG31 printer’s Text Mode escape and
control sequences.

5.4.1 Select Character Set (SCS)

The Select Character Set (SCS) escape sequences assign any one of the
LG31 printer’s character sets (see Appendix A) to the GO, G1, G2, or G3
character set designators. These designators define the contents of the
GL and GR printable sets and can be controlled with the single shift
commands (see Chapter 4).

The character sets and the SCS sequences to select them are listed in
Table 5-1.

5.4.2 Assigning Active Character Sets Using Single and
Locking Shifts

In the 7-bit environment, only the GL active character set is available.
Sequences referring to the GR active character set are ignored. In the
8-bit environment, the printer uses the GL active character set if the

. character’s eighth bit is 0, and the GR active character set if the eighth
bit is 1.

Table 5-2 lists and describes the escape sequences and control codes that
assign available character sets to the GL and/or GR active character sets.
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Table 5-1:

Select Character Set Sequences

GO Gl G2 G3 Character Set
<ESCx>(B <ESC>(B <ESC>*B <ESC>+B U.S. ASCII
<ESC>(A <ESC>»)A <ESC>*A <ESC>+A  Digital Great
Britain
<ESCx>(5 <ESC>)5 <ESC>*b <ESC>+56 Digital Finnish
<ESCx(R <ESC>»)R <ESC»>*R <ESC>+R ISO French
(France)
<ESC>(9 <ESC>)9 <ESC>*9 <ESC>+9 Digital French
Canadian
<ESC>(K <ESC>)K <ESC>*K <ESC>+K  ISO German
<ESCx(Y <ESC>»)Y <ESC>*Y <ESC>+Y ISO Italian
<ESCx(J <ESC>) <ESC>*J <ESC>+J JIS Roman
(Japan)
<ESCx>(6 <ESC>)»% <ESC>*6 <ESC>+6 Digital
Norwegian/Danish
<ESC>(Z <ESC>)2 <ESC>*Z <ESC>+Z ISO Spanish
<ESCx(7 <ESC>)7 <ESC>*7 <ESC>+7 Digital Swedish
<ESC>(0 <ESC>)0 <ESC>*0 <ESC>+0 Digital VT100 Special
Graphics
<ESC>(> <ESC>)> <ESC>*> <ESCs>+> Digital Technical
Set
<ESCx{(' <ESC>Y <ESC>* <ESC>+ 1SO
Norwegian/Danish
<ESCx>(4 <ESC>)4 <ESC>*4 <ESC>+4 Digital Dutch
<ESCx(= <ESC>)= <ESC>*= <ESC>+= Digital Swiss
<ESCx(%6 <ESC>)Y%6 <ESC>*%6 <ESC>+%6 Digital Portuguese
<ESCx>(%5 <ESC>)%5 <ESC>*%5 <ESC>+%5 Digital Supplemental

Any other character following <ESC>, <ESC>), <ESC> *, or <ESC>+

will cause the entire escape sequence to be ignored.
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Table 5-2: Asgsigning Character Sets

Name Mnemonic Sequence Function
Single s82° <ESC>N The character following SS2
Shift 2 1BH 4EH will be selected from the G2
character set.
Single SS83° <ESC>0 The character following SS3
shift 3 1BH 4FH will be selected from the G3
character set.
Locking LSO <SI> The GO character set becomes
Shift 0 OFH the active GL character set.
Locking LS1 <SO> The G1 character set becomes
Shift 1 OEH the active GL character set.
Locking LS2 <ESC>n The G2 character set becomes
Shift 2 1BH 6EH the active GL character set.
Locking LS3 <ESCx»o0 The G3 character set becomes
Shift 3 1BH 6FH the active GL character set.
Locking LS1R <ESC>~ The G1 character set becomes
Shift 1 1BH 7EH the active GR character set.
Right
Locking LS2R <ESC>} The G2 character set becomes
Shift 2 1BH 7DH the active GR character set.
Right
Locking LS3R <ESC> | The G3 character set becomes
Shift 3 1BH 7CH the active GR character set.
Right

*552 and S83 only affect the first printable GL character following the single shift
sequence. The printer processes non-printable characters (space, sequences, control
codes) as usual.

The effect of a locking shift (LS9, LS1, LS2, LS3, LS1R, LS2R, or LS3R)

remains in effect until another locking shift is received.
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5.4.3 Selecting Fonts and Font Attributes (SGR)

Selecting fonts and font attributes are part of the same family of con-
trol and escape sequences called Select Graphic Rendition (SGR). The
sequences in this section allow you to select one of four fonts and/or one
or more font attributes.

7-bit Escape Sequence: <ESC>[Pn;...;Pnm
Hex Value: 1B 5B Pn 3B ... 3B Pn 6D

8-bit Control Sequence: <CSI>Pn;...;Pnm
Hex Value: 8B Pn 3B ... 3B Pn 6D

Font and/or font attributes are selected using the (Pm) values listed

below:

(Pn)

Value Font Selections

10 Data processing font (DP)

11 Near Letter Quality Font (NLQ)

12 OCR-A Font

13 OCR-B Font

(Pn)

Value Font Attribute Selections

0 Disables All Font Attributes.

1° Enables Bold Printing (double strike).
3t Enables Italic Printing.

4% Enables Underlining of Spaces and Characters.
22 Disables Bold Printing.

23 Disables Italic Printing.

24 Disables Underlining.

“Bold printing can be used with the Data Processing and NLQ Fonts at all available
pitches and fent attyibutes.

+italicized printing can be enabled while in any font but the printing of the characters
will occur in an NLQ font. Italics is not available for the 16.7 CPI.
$Underlining can be used with all fonts and pitches.
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Receipt of the Bold Print attribute sets the printer to double-strike until
disabled. Individual characters on a line can be bolded if the sequence is
introduced at the position for bolding to start, and then cancelled when
unbolded (normal) text starts using the <ESC> [22m sequence.

Italicized Print: receipt of the Italics attribute sets the printer to Italicize
characters until the command is terminated using the <ESC> [23m
sequence.

Underlined Print: receipt of the Underline attribute sets the printer to
underline characters and spaces until the command is terminated using
the <ESC> [24m sequence.

5.4.4 Graphic Size Modification (GSM)/Character Expansion

Allows the expansion of the vertical (height) and horizontal (width)
dimensions of printed characters.

7-bit Escape Sequence: <ESC>[Pnl;Pn2<SP>B
Hex Value: 1B 5B Pnl 3B Pn2 20 42

8-bit Control Sequence: <CSI>Pn1;Pn2<SP>B
Hex Value: 9B Pnl 3B Pn2 20 42

The Pn1 (vertical expansion) and Pn2 (horizontal expansion) values are
defined as follows:

Vertical Horizontal

Expansion Pnl Value Expansion Pn2 Value
1x° 100 1x° 100

2x 200 2x 200

3x 300

*Normal height'width characters

The graphic size modification (GSM) control sequence 1s ignored in the
OCR-A and OCR-B fonts.

If Pul and/or Pn2 are missing, the default expansion (1x) is imple-
mented for the missing value. An invalid Pn value will cause the best
fit expansion to be implemented.
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When double-width characters are set, the columns will be double width ‘
with the horizontal tabs set to the double width columns. When the
double-width expansion is disabled, the horizontal tab stops are reset

to normal width columns. Spaces are also expanded when double-width
characters are set.

If vertical expansion is selected, vertical pitch is expanded by the same
expansion factor.
Examples: <ESC>[;200<SP>B sets 1x vertical (normal) and 2x horizontal
expansion.
<ESC>[200;200<SP>B sets 2x vertical and 2x horizontal
expansion.
<ESC>{300;<SP>B sets 3x vertical and 1x (normal) horizontal
expansion.

5.4.5 Horizontal and Vertical Character Spacing

This section describes the escape and control sequences affecting the
herizontal spacing or pitch between characters (characters-per-inch) and
vertical spacing or pitch between lines (lines-per-inch).

5.4.5.1 Set Horizontal Pitch (DECSHORP)

Sets character width and spacing in units of characters-per-inch (CPI).

7-bit Escape Sequence: <ESC>[Pnw
Hex Value: 1B 5B Pn 77

8-bit Control Sequence: <CSI>Pnw
Hex Value: 9B Pn 77
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The horizontal pitch selection values (Pn) are defined as follows:

Pn

Value Horizontal Pitch (CPI)"
0 10

1 10

2 12

3 13.3
4 16.7
5 5

7 6.67
8 8.35
9 15

*CPI = characters per inch

If the Pn value is missing, the horizontal pitch will default to 10 CPIL.
An invalid Pn value will cause the default (10 CPY) pitch to be selected.
Horizontal pitch is automatically set to 10 CPI a °r a font selection is
made.

The 5, 6.67, and 8.35 CPIs are created using horizontal expansions of
the 10, 13.3, 15 and 16.5 CPIs.

Changing the horizontal piich does not change the horizontal tab set-
tings.

The following lists the horizontal pitches available in each font:

Current Font Horizontal Pitch (CPI)

5, 6.67, 8.35 10 12, 13.3, 15, 16.7
Data Processing™ Yes Yes Yes
NLQ® Yes Yes Yes
OCR-A NLQt Yes NLQ
OCR-B NLQ Yes NLQ

*NLQ = Near Letter Quality

“Yes” indicates that the harizontal, pitch is available in the current font.

“NLQ” indicates that the Near Letter Quality font is automatically substituted for the
OCR-A and OCR-B fonts in all horizontal pitches, except the 10 CPI. If the horiz.-.ial
pitch is changed to 10 CPI, the printer will return to the selected OCR font.
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5.4.5.2 Vertical Piich (DECVERP)

Sets spacing between between lines in units of Lines-Per-Inch (LPI).

7-bit Escape Sequence: <ESC>[Pnz
Hex Value: 1B §B Pn 7A

8-bit Control Sequence: <CSI>Pnz
Hex Value: 8B Pn 7A

If the Pn value is missing, the vertical pitch will default to 6 LPI. An
invalid Pn value will cause the default (6 LPI) pitch to be selected.

The vertical pitch selection values (Pn) are listed as follows:

Pn Value Vertical Pitch (LPI)

0 6 (see notes 1 and 3)
6 (see notes 1 and 3)
8 (see notes 1 and 3)
12 (see notes 1, 2, and 3)
2 (see notes 1 and 3)

3 (see notes 1 and 3)

4 (see notes 1 and 3)

=] & O & W b -

10 (8ee notes 1, 2, and 3)

Note 1

Changing vertical pitch neither clears the vertical margins nor
changes the forms length.

Noie 2

Vertical pitches of 10 and 12 lines/inch are accomplished by
reversing the paper. The resulting lines will overlap by a
maximum of two dot rows.

Note 3

Changing vertical pitch will not change the row numbers at
which the vertical tab stops are enabled. If at 6 LPI, line 15
had a vertical tab, changing to 8 or 10 LPI will not change the
vertical tab set at row 15.
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. 5.4.6 Print Area Parameters

This section describes the escape and control sequences defining the
print area parameters. These parameters are defined by the line-per-

physical-page, set top and bottom margins, and set left and right margins
sequences.

5.4.6.1 Set Lines Per Physical Page (DECSLPP)

Sets the page length by selecting the number of lines (Pn) per page (form)
at the current vertical pitch. The maximum form length is 22 in (55.9

cm).

7-bit Escape Sequence: <ESC>[Pnt
Hex Value: 1B 5B Pn 74

8-bit Control Sequence: <CSI>Pnt
Hex Value: 9B Pn 74

The table below shows the maximum number of lines (Pn) for a 22 in
(565.9 em) form:

Maximum Number of

Vertical Pitch (LPI) Lines (Pn)

Inches (cm) per Line

2
3
4
6
8

10
12

44
66
88
132
176
220
244

V2 (1.27)
1/3 (0.85)
/4 (0.64)
/6 (0.42)
1/8 (0.32)
1/10 (0.25)
112 (0.21)

The active line becomes the Top Of Form (TOF) when the DECSLPP
sequence i8 received. Therefore the operator must first align the paper

to the desired TOF before the sequence is sent.

Note

The maximum forms length is determined by the vertical pitch
setting of the printer.

TEXT MODE ESCAPE AND CONTEOL SEQUENCES 5-15



5.4.6.2 Set Top and Bottom Margins (DECSTBM)

Sets the top margin (first printable line) and bottom margin (last print-
able line) parameters. Values (Pnl and Pn2) are given in line numbers
at the current vertical pitch (LPD).

7-bit Escape Sequence: <ESC>[{Pnl;Pn2r
Hex Value: 1B 5B Pnl 3B Pn2 72

8-bit Control Code: <CSI>Pnl1;Pn2r
Hex value: 9B Pnl 3B Pn2 72

See the table in Section 5.4.6.1 to .alculate the maximum number of
lines allowed for Pnl (top margin) and Pn2 (bottom margin) values.
Depending on the vertical pitch setting, Pn2 minus Pnl cannot exceed
the maximum number of lines allowed at that pitch.

Changing vertical pitch (LPI) changes the physical size of the form
because the top and bottom margins are expressed in line units.

If the active line i= above the new top margin, the active line is advanced
to the new top margin.

If the active line is below the new bottom margin, a form €. ed 1s generated
to advance the paper to the new top margin.

When the lines-per-page/form length (DECSLPP) is changed, the top
and bottom margins are reset to default values (top margin is line 1 and
bottom margin is the form length).

Pn Value Action

If Pnl > Pn2 The DECSTBM sequence is ignored.
If Pnl is missing The default value is line 1.

If Pn2 is missing The default value is the form length.

5.4.6.3 Set Left and Right Margins (DECSLRM)

Sets the left margin (first printable column) and right margin (last
printable column) parameters. Values (Pnl and Pn2) are given in column
numbers at the current horizontal pitch (CPI). Pnl is the column number
of the left margin and Pn2 is the column number of the right margin.

7-bit Escape Sequence: <ESC>[Pnl1;Pn2s
Hex Value: 1B 5B Pnl 3B Pn2 73

8-bit Control Code: <CSI>Pn1;Pn2s
Hex Value: 9B Pnl 3B Pn2 73

5-16 TEXT MODE ESCAPE AND CONTROL SEQUENCES



The maximum allowable value of the Pnl parameter is always one
column less than the Pn2 parameter.

Pn Value Action

IfPnl =0or The left margin does not

none change.

IfPn2=0o0r The right margin does not

none change.

If Pnl > Pn2 The DECSLRM sequence is
ignored.

If Pn2 is greater than the right-most printable position, the right margin
is set to the right-most printable position.

If the active position is less than the left margin specified by this
command, the active position is set to the new left margin.

If Autowrap is enabled, and the active position is past the right mar-
gin specified by this command, then the next printable character will
generate a carriage Return/Line Feed before this character is printed.

If Autowrap is disabled (truncated), and the active position is past the
right margin, printable characters that follow will be ignored until the
cursor is brought within the printable area.

The margins set by this sequence are defined as hard margins because
printing is not permitted outside them. The onlv exception to this rule
is vector drawing. The vector sequence permit. drawing outside the
margins.

When character pitch is changed and the same physical margins are
desired, it will be necessary to reset the margins using this escape
sequence before any data is sent. Changing the horizontal pitch resets
the left and right margins to their printable limits (column 1 and the
right-most position respectively).

5.4.7 Active Column and Active Line Commands

This section describes the sequences and control codes affecting the active
column and active line positioning.
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5.4.7.1 Set Forward INDex (IND)

Causes the active position to move to the same horizontal position on the
next hine.

7-bit Escape Sequence: <ESC>D
Hex Value: 1B 44

8-bit Control Code: <IND>
Hex Value: 84

The <IND> command can move the active position past the page bound-
ary onto the next form.

5.4.7.2 Set Reverse Index (RI)

Moves the active horizontal position (column) to the same position on the
previous line.

7-bit Escape Sequence: <ESC>M
Hex Value: 1B 4D

8-bit Control Code: <RI>
Hex Value: 8D

The <RI> command does not move the the active position beyond the
page boundary (top of form).
5.4.7.3 NExt Line <NEL>

Moves the active column position to column 1 of the following line.

7-bit Escape Sequence: <ESC>E
Hex Value: 1B 45

8-bit Control Code: <NEL>
Hex Value: 88

The <NEL> command can move the active position beyond the page
boundary (bottom of form).
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5.4.7.4 Horizontal Position Absolute (HPA)

Moves the active horizontal position to column Pn on the active line.

7-bit Escape Sequence: <ESC>[Pn*
Hex Value: 1B 5B Pn 60

See the table below for the maximum number of columns (dependent on
CPI setting) on a 13.2 in (33.53 cm) print line.

Max. Max. Max.
CPI1 Columns CP1 Columns CPI Columns
5 66 6.67 88 8.35 110
10 132 12 158 133 176
15 198 16.7 220

If the column value (Pn) exceeds the right margin of the active line, HPA
1s set at the last column of the active line.

If the Pn value is missing or 0, the default is column 1.

If an attempt is made to move the active position past the right margin,
the active position stops at the right margin.

5.4.7.5 Set Horizontal Position Relative (HPR)

Moves the active horizontal position Pn columns to the right of the
present position.

If column Pn exceeds the right margin of the active line, HPR is set at
one column past the right margin of the active line.

7-bit Escape Sequence: <EST>[Pna
Hex Value: 1B 5B Pn 61

8-bit Control Sequence: <CSI>Pna
Hex Value: 9B Pr: 61
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See the table in the previous escape sequence (HPA) for the maximum
number of columns on a 13.2 in (33.53 cm) line.

If the Pn value is missing or 0, the default is one column to the rnght of
the active horizontal pesition.

If an attempt is made to move the active position past the right margin,
the active position stops at the right margin.
5.4.7.6 Set Horizontal Position Backward (HPB)

Moves the active horizontal position Pn columns to the left of the present
position.

If column Pn exceeds the left margin of the active line, HPB is set at
one column to the left of the active horizontal position.

7-bit Escape Sequence: <ESC>[Pnj
Hex Value: 1B 5B Pn 6A

8-bit Control Sequence: <CSI>Pnj
Hex Value: 9B Pn 6A

If the Pn value is missing or 0, the default is one column to the left of
the active horizontal position.

If an attempt is made to move the active position past the right margin,
the active position stops at the right margin.

5.4.7.7 Vertical Position Absolute (VPA)

Moves the active vertical position to line Pn of the current page, while
maintaining the active horizontal position (column).

7-bit Escape Sequence: <ESC>[Pnd
Hex Value: 1B 5B Pn 64

8-bit Control Sequence: <CSI>Pnd
Hex Value: 9B Pn 64

If the Pn value is missing or 0, the default value of 1 is assumed. If an
attempt is made to move the active position past the last printable line
on the form, the active position stops on the last line. The VPA sequence

does not move the active position beyond the page boundary (bottom of
form).
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5.4.7.8 Vertical Position Relative (VPR)

Moves the vertical position Pn lines down from the current active vertical
position on the current page, while maintaining the horizontal position
(column).

7-bit Escape Sequence: <ESC>[Pne
Hex Value: 1B 5B Pn 65

8-bit Control Sequence: <CSI>Pne
Hex Value: 9B Pn 65

If the Pn value is missing or 0, the default value of 1 is assumed. If an
attempt is made to move the active position past the last printable line
on the form, the active position stops on the last line.

The VPR sequence does not move the active position beyond the page
boundary (bottom of form).

5.4.7.9 Set Vertical Position Backward (VPB)

Moves the vertical position Pn lines up (reverse paper feed) from the
active vertical position on the current page, while maintaining the
horizontal position (column).

7-bit Escape Sequence: <ESC>[Pnk
Hex Value: 1B 5B Pn 6B

8-bit Control Sequence: <CSI>Pnk
Hex Value: 9B Pn 6B

If the Pn value is missing or 0, the default value of 1 is assumed.

The VPB sequence does not move the active position beyond the page
boundary (top of form).
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5.4.7.10 CUrsor Up (CUU)

Moves the vertical position Pn lines up (reverse paper feed) from the
active vertical position on the current page, while maintaining the
horizontal position (column). CUU has the same effect as VPB.

7-bit Escape Sequence: <ESC>[PnA
Hex Value: 1B 5B Pn 41

8-bit Control Sequence: <CSI>PnA
Hex Value: 9B Pn 41

If the Pn value is missing or 0, the default value of 1 is assumed.
The CUU sequence does not move the active position beyond the page
boundary (top of form).
5.4.7.11 Partlal Line Down (PLD)
The default value is line 1.

Moves the active column position to the corresponding column pesition
approximately 3/72 inch down.

7-bit Escape Sequence: <ESC>K
Hex Value: 1B 4B

8-bit Control Code: <PLD>
Hex Value: 8B

The PLD command is used to position printable characters following it
as subscript characters until returned to the active line using the Partial
Line Up (PLU) command.

5.4.7.12 Partial Line Up (PLU)

Moves the active column position to the corresponding column position
approximately 3/72 irch up.

7-bit Escape Sequence: <ESC>L
Hex Value: 1B 4C

8-bit Control Code: <PLU>
Hex Value: 8C

The PLU command is used to position the characters following it as
superscript characters until returned to the active line using the Partial
Line Down (PLD) command.
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. 5.4.8 Horizontal and Vertical Tab Commands
This section describes the sequences and control codes affecting horizon-
tal and vertical tab commands.
5.4.8.1 Horizontal Tab Stop (HTS)
Sets a horizontal tab stop at the active column.

7-bit Escape Sequence: <ESC>H
Hex Value: 1B 48

8-bit Control Code: <HTS>
Hex Value: 88
5.4.8.2 Set Horizontal Tab Stops (DECSHTS)

Sets a maxirnum of 16 horizontal tab stops (Pn) on a print line-per-

sequence. Two or more sequences can be combined to set a maximum of
198 horizontal tab stops-per-line.

Tab stop values (Pn) are specified in columns.

Hex Value: 1B 5B Pnl1 3B ... 3B Pn2 75

8-bit Control Sequence: <CSI>Pnl;...;Pnl6u
Hex Value: 9B Pnl 3B ... 3B Pn16 75

. 7-bit Escape Sequence: <ESC>[Pnl;...;Pnl6u

See the following table for the maximum number of columns (dependent
on CPI setting) on a 13.2 in (33.53 cm) print line.

Max. Max. Max.
CP1 Columns Ccrl Columns CPI Columns
5 66 6.67 88 8.35 110
10 132 12 158 13.3 176
15 198 16.7 220

Tab stops numbering more then 16-per-sequence or 198-per-line will be
ignored.
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5.4.8.3 Vertical Tab Set (VTS)
Sets a vertical tab stop at the active line.

7-bit Escape Sequence: <ESC>J
Hex Value: 1B 4A

8-bit Control Code: <VTS>
Hex Value: 8A

5.4.8.4 Set Vertical Tab Stops (DECSVTS)

Sets a maximum of 16 vertical tab stops (Pn)-per-sequence. Two or more
sequences can be combined to set a maximum of 255 vertical tab stops-
per-page.

Tab stop values (Pn) are specified in lines.

7-bit Escape Sequen.e: <ESC>[Pnl;...;Pnlév
Hex Value: 1B 5B Pnl 3B ... 3B Pn2 76

8-bit Control Sequence: <CSI>Pnl;...;Pnl6v
Hex Value: 9B Pnl 3B ... 3B Pnl16 76

Tab stops numbering more then 16-per- sequence or 255-per-page will be
ignored.
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' 5.4.8.5 Tabulation Clear (TBC)

Clears one or more horizontal or vertical tab stops depending on the Pn
value.

7-bit Escape Sequence: <ESC>[Png
Hex Value: 1B 5B Pn 67

8-bit Contro! Sequence: <CSI>Png
Hex Value: 9B Pn 67

A listing of horizontal and vertical tab clear Pn values is provided in the

following table:

Pn

Value Description

0 Clears the horizontal tab stop at the active column.

1 Clears the vertical tab stop at the active line.

2 Clears horizontal tab stops (including default settings) for the active

line only. Any subsequent horizontal tab control code (HT) sets the
active horizontal position on the right margin of the active line.

. 3 Clears all horizontal tab stops (including default settings). Any
subsequent horizontal tab control code (HT) sets the active
horizontal position on the right margin of the active line. Horizontal
tabs will remain cleared until set with sequences, control codes or
the reset facility.

4 Clears all vertical tab stops.
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5.4.9 Set/Reset Controls

This section describes the control and escape sequences affecting the
autowrap, carriage return, and linefeed functions of the printer.

5.4.9.1 Autowrap Mode (DECAWM)

This mode defines the printer’s response when the print position is
beyond the right margin.

Autowrap Mode Enabled
When DECAWM is enabled and the active position is beyond the right

margin, all following printable characters are printed on the next line
beginning at the left margin.

7-bit Escape Sequence: <ESC>[?7h
Hex Value: 1B 5B 3F 37 68

8-bit Control Sequence: <CSI>?7h
Hex Value: 9B 3F 37 68

Autowrap Mode Disabled
When DECAWM mode is disabled, all printable characters received

beyond the right margin are ignored until the cursor is brought into
the print area.

7-bit Escape Sequence: <ESC>[?71
Hex Value: 1B 5B 3F 37 6C

8-bit Control Sequence: <CSI>?71
Hex Value: 9B 3F 37 6C
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5.4.9.2 Carriage Return/New Line Mode (DECCRNLM)

This mode defines the printer’s response to the <CR> control code.

Carriage Return/New Line Mode Enabled
When DECCRNLM 1s enabled, a <CR> character returns the active
column to the left margin and advances the paper one line.

7-bit Escape Sequence: <ESC>[?40h
Hex Value: 1B 5B 3F 34 40 68

8-bit Control Sequence: <CSI>?40h
Hex Value: 9B 3F 34 40 68

Carriage Return/New Line Mode Disabled
When DECCRNLM is disabled, a <CR> character returns the active
column to the left margin without advancaing to a new line.

7-bit Escape Sequence: <ESC>[?401
Hex Value: 1B 5B 3F 34 40 6C

8-bit Control Sequence: <CSI>?401
Hex Value: 9B 3F 34 40 6C

5.4.9.3 Line Feed/New Line (LNM) Mode

This mode defines the printer’s response to the <LF> control code.

Line Feed/New Line Mode Enabled
When LNM is enabled, a <LF> character advances the paper one line
and returns the active column to the left margin.

7-bit Escape Sequence: <ESC>[20h
Hex Value: 1B 5B 32 30 68

8-bit Control Sequence: <CSI>20h
Hex Value: 9B 32 30 68

Line Feed/New Line Mode Disabled
When LNM is disabled, a <LF> character advances the paper one line.
The active column does not change.

7-bit Escape Sequence: <ESC>{201
Hex Value: 1B 5B 32 30 6C

8-bit Control Sequence: <CSI>201
Hex Value: 9B 32 30 6C
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5.4.10 Vertical Forms Unit (VFU)

The escape and control sequences described in this section control loading
and access of the VFU.

Vertical forms control is accomplished by loading the VFU table. The
VFU table contains 12 channels; channels 1 and 12 are designated as
top of form and bottom of form respectively; and the other 10 channels are
defined as individual vertical page formats. Any one of the 12 channels
can be called to implement that format.

There are three VFU sequences described in this section; one to load
the 12 channel VFU table, one to end loading of the VFU table, and
one to access the VFU table. Also included are descriptions of how to
create/load and use the VFU table.

5.4.10.1 Load Vertical Format Unit (VFU)

The Load VFU sequence prepares the printer for the loading of the
12 channel VFU table. The data following the Load VFU sequence is
loaded into the VFU memory as the VFU table (see Section 5.4.10.4 for
examples). The Load sequence, followed by the VFU table data must be
terminated immediately by the End VFU Load sequence.

7-bit Escape Sequence: <ESC>{<1h
Hex Value: 1B 5B 3C 31 68

8-bit Control Sequence: <CSI><1h
Hex Value: 9B 3C 31 68

VFU also defines the top of form. The position of the paper when the
load VFU is sent determines the TOF. Align the paper at the desired
top of form before you send the VFU.

5.4.10.2 End VFU Load

Immediately after the VFU table has been loaded with the desired data,
the End VFU Load sequence must be sent to notify the printer that VFU
table loading is complete (see Section 5.4.10.4).

7-bit Escape Sequence: <ESC>{<«11
Hex Value: 1B 6B 3C 31 6C

8-bit Control Sequence: <CSI><11
Hex Value: 9B 3C 31 6C
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5.4.10.3 VFU Channel Command

The VFU Channel Command sequence allows access to the VFU table
previously loaded into the VFU memory. The nnn value (see the

following table for examples) defines the channel to be used and direction
of vertical movement.

7-bit Escape Sequence. <ESC>[nnné&y
Hex Value: 1B 5B nnn 26 79

8-bit Control Sequence: <CSI>nnn&y
Hex Value: 9B nnn 26 79

The VFU Channel Command sequence can retrieve any 1 of the 12 VFU
channels and specify forward or reverse paper movement each time it

is received. Channel and paper control are defined by the nnn values in
the following table:

Move Forward Move Backward
non’ To Channel nnn°” To Channel
000 1 900 1
001 2 801 2
002 3 902 3
003 4 903 4
004 5 904 5
005 6 905 6
006 7 906 7
007 8 907 8
008 9 a08 9
009 10 909 10
010 11 910 11
011 12 911 12

*Selecting a channel other that those listed above, or a channel that has not been defined
{no vertical tab stops), will result in a default to channel 12 (BCF).

The VFU channel command can be sent to call the same channel each
time data is to be printed. This means the paper is advanced to each
successive tab stop when the command is received.
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5.4.10.4 How to Create and Load the VFU Table

The data following the Load VFU sequence is made up of 12 channels of
forms control data in VFU load format. Channels 1 and 12 are reserved
for top of form and bottom of form formats. Channels 2-11 are reserved
for vertical page formats.

If an error occurs during loading of the VFU table, the load is cancelled
and the prninter defaults to the forms established by the DECSLPP
sequence or the control panel settings.

The VFU load format consists of two bytes (one byte pair) for each
line of the VFU table. The maximum form length is 22 in (565.9 cm);
the maximum number of lines (byte pairs ) is given in Section 5.4.6.1.

The byte pairs contain the data for each line of the vertical format as
described below:

Bit 8 7 6 5 4 3 2 1

Byte No. 1 Value «x 1 Cé C5 C4 C3 cC2 (1
Byte No 2 Value «x 1 Ci12 C11 Clo C9 C8 C(C7

Bits 1-6: represent channels 1-12 (C1-C6 and C7-C12) with binary 1’s
or 0's. If a binary 1 is present, a vertical tab stop is activated for that
channel at that line, a binary 0 indicates the absence of a vertiral tab
stop for that channel at that line.

Bit 7: must be a binary 1

Bit 8: can be a binary 0 or 1 (x), the value does not matter.

C1: channel 1 is the top of form (TOF) channel.

C2-C11: channels 2 through 11 are the vertical form channels.

C12: channel 12 is the bottom of form (BOF) channel.

The lower bits (1 through 6) of each byte pair contain the the information
designating the absence or presence of a vertical tab stop for that line in
each of 12 channels. The table below shows the VFU table loaded with
7-line (7-byte pairs) vertical formats. Remember, load the VFU table
with the number of byte pairs equal to the number of lines in the form.
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LineNo. 1 1 O 0 O O O 1 x| 0 O O O O 0 1 =x
LLine Noe. 2 © 0 1 0o ¢ 0O 1 x}0 O O O O O 1 =x
Line N¢e. 3 0 1 0 0 O O 1 x 10 O O O O O 1 =x
Line No. 4 0 ©0 1 0 0 O 1 x] 0 0O 0 O O O 1 =
Line No. 5 0 1 0 ¢ 0 O 1 x| 0 0 ©0 O 0 0 1 x
Line No. 6 0 ¢ 1 o 0 0 1 xxt0 0 O O O O 1 x
Line No. 7 © ©0 0 ©0 © 0 1 ®%=x!/0 0 0 O 0 1 1 x

The sample VFU table above shows the table loaded with two vertical
page formats (channels 2 and 3), seven lines long. Channels 1 and 12
are designated as top and bottom of form formats.

Channel 1-—Channel 1 specifies top of form (TOF). The first byte
pair (line 1) loaded channel 1 with a 1, all other lines in channel
1 should be loaded with zeros (0’s). When channel 1 is called, the
paper will advance (or reverse) to the next (or current) TOF.
Channel 2—Channel 2 has vertical tab stops at lines 3 and 5.
Channel 3—Channel 3 has vertical tab stops at lines 2, 4, and 6.
Channels 4 through 11—These channels are undefined (loaded with
0’s) in that no vertical tab stops (top and bottom of form included)
have been specified.

Channel 12—Channel 12 specifies bottom of form (BOF). The last
byte pair (last line) should load channel 12 with a 1, all other lines
in channel 12 should be loaded with zeroes (0’s). When channel 12
is called, the paper will advance (or reverse) to the next (or current)
BOF.

The format used to load the data in the previous Table requires that
the individual bytes be designated with the character equivalent of the
binary value. After making up the VFU table as in the previous example,
refer to Table D-1 in Appendix D for a cross reference of binary values
(bit patterns) and the equivalent character. For example:
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Bit Pattern Equivalent
1 2 3 4 5 6 7 8 Character

Line 1, Byte 1 1 0 0 0 0 0 1 X A
Line 1, Byte 2 0 0 0 0 0 0 1 X @
Line 2, Byte 1 0 0 1 0 0 0 1 X D
Line 2, Byte 2 0 0 0 0 0 0 1 X @
Line 3, Byte 1 0 1 0 0 0 0 1 X B
Line 3, Byte 2 0 0 0 0 0 0 1 X @
Line 4, Byte 1 0 0 1 0 0 0 1 X D
Line 4, Byte 2 0 0 0 0 0 0 1 X @
Line 5, Byte 1 0 0 0 ¢ 0 0 1 X B
Line 5, Byte 2 0 1 0o o 0 0 1 x @
Line 6, Byte 1 0 0 1 0 0 0 1 X D
Line 6, Byte 2 o 0 ©o 0 0 0 1 «x @
Line 7, Byte 1 0o 0 o 0 0 0 1 x @
Line 7, Byte 2 0 0 0 0 0 0 1 X @

When the individual bytes have been assigned equivalent characters,
the VFU table can be loaded. The Load VFU control sequence <ESC>
[<1h and the byte pair characters can be combined to load the VFU table.
Remember to terminate the VFU table characters (equivalent byte pairs)
with the End VFU Load control sequence <ESC>[11 as follows:

{LOAD | VFU TABLE | END |
! | ! [
<ESC>[<1hAGDRBE@BEDRERE<ESC> (<11
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O2.0.00.0.00,0.0.0.0.6.0.0.0.0.9.0.6.6.0.¢.6.0.6.000.0.0/0°0.9 0.0 0099960 0000000H
D09.0.0.0.9,0,0/0.0,0.0.0.0.0.0,0.9.4.6.0.0.0.6.0.0.0.0/0.0.:0:0.0.60 9060980001000 0
D000 8.09/0.0.0.0.000000000.0090.066800 0000900060000 00000
PO.8.0.0.8.0.00,0.908.00.0.0 ¢9.0,00.606.00.019900:00 000060000000

OG0 8.080.0.6.0.0.040.08,6666.0000000000:0000098000¢0

D0 0.0.0.00.0.6000.0.0.0.0 060600004069 8:00060000000H

P OO0 000800000000 00000 0060090098000 8800

D 00.0.8.6.8.9.0,60.00.6066906.000450.0.090.0.00.60600
P E009.00.0.8.0.84.0000008080.30.0.0.6¢.6.0006.0.04

D 9.0.0.9.00.0.0.0.0660.00.9.00000.66.9.0.0.0.00.00.04
$10.0.9.0.0.6.0.86000.60.0.000.6.6.0.6.0.6.04:0.0:004

1 08.0.9.0,8.0.6,0.0,0,0.0.69860.0.6.00.06.9.9,0.6.4
XXXXXXXA XX KAXX KX XKXXXKAKKKX
p.0,6.0.0.6.0.8.90.¢.9.¢.9.4.0.0.6.0.4,0.00:0.¢.04
KAAXAX XA XX XA XX ARKXXXX KK X

XXX AKX XA XX KA XA XX XAXKX
AAXXXA XK XA XAXKXXXKX

XXXX XXX XK XHKX XXX

p.0.6,0.6.8.9.0.4.0.¢.¢.4.6¢

XXXAXXXAXXAXXX

XXXXXX XX XXX

XXXXAXXXX

XXXXKXXX

XXXXX
XXX

X

XXXXXX

XHAXXXXX

XAAXXXXXXX
D.9.4.0.0.¢.¢.4:6.¢.6 ¢4

0. 6.4.9.9.4.9.0.6.0.0.0646.6
$.0.9.8.0.0.9.0.9.¢.¢.4.¢:¢.6.0.¢
$$.6.9.0.6.6.0.4.4.4,0.0.9.66.40.4
XXXAXXXX XX XX XX XL XAXK
$.0.0.0.0.6.6:0.0.6.0.6.5666,9.04.06¢9
$i9.6.0.8.6.6.6.0.0.0.9.0.9.6.¢.¢:0.6.0.69¢¢.
$9.0.00.0.6.6600960.0080666060000
10.0.0.0.0.6.0.0.884848.6.0.6669.0.6446606.0
.#0.9.0.0.0.0.9.0.0.08.9.6.0.0.0.9.9.6.0.6.0.6¢6.0.6.0¢
D0.9.0.0,0.0.6.0.0.¢.6.4.¢6.0.006.0.0.60.¢6.0.0.0.0.6:099
$0.9.0.0.0.8.0.0.0.0.06.0.000.060.6.0:6.0.4.0.9.0.0.¢0.0.6.09
10.0.0.9.0.0.6.0.0.6.0.0.0.0.000.00.6660600800000000.5
F0,0,0.0.0.9.0,8.8.6,0.4.¢.6.0.8.0.6.0..0.0.64.6:0.9.0.0:09.0.0.09:6.0
D0.0.0.0.0.9.0.0.0.5.8.6.0.0.0.8.0.0.0.0.0.6.6.6.0.6,0.6.0.0.0.00.0:0:6.0.0:0¢

1 0.9.0.0.0.6.0.0.0.0.0.4.0.6.0.6.0.:0.0.0.0.60.0.0.6.0.0.0.0:0:0.0.9.0.0.0.6 0600
B 9.9.0.8.0.000.8000.8.6:00.0.0.06.00606.4000.0.0,0:000 06600600
$19.9.0.8.0.0.0,0.08.0.0.0.0.0.0.8.4.9.0.6:0.6.0.406:6,0.0.0.9.6.9.0 9 S 000000¢
BO.0.0.9.0.0.0.00898.0.8.00,0.6.0,000.0606.000009000.00 080T 00090
D08 00.0,0.00.6.0,0.0.0.6.0.0.0.0.0.0. 0690 8.4.6.09.00:6.6.0.600800009060000



Chapter 6

PRINTER ID, STATUS, AND RESET SE-
QUENCES

6.1 General

This chapter contains information for use by experienced programmers
to facilitate the implementation of implement device attributes (Product
ID), device status, and reset control sequences.

6.2 Printer ID Sequences

The host sends a request sequence to the printer for identification (ID).
The printer then responds with a reply sequence (printer ID) to the host.

6.2.1 Send Device Attributes (DA)

Either of the control sequences below (two 7-bit and 8-bit) request the
printer to send the host the product ID sequence.

7-bit Control Code: <ESC>[e or <ESC>[0c
Hex Value: 1B 5B 63 or <ESC>1B 5B 30 63

8-bit Control Code: <CSI>c or <CSI>0c
Hex Value: {B 63 or 9B 30 63
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On receipt of either of the escape sequences above, the printer will ‘
respond by sending the host the product identification (ID) sequence.
Depending on the setting of printer control strap 23, the printer will

respond with one of the following sequences:

Printer Control Identified
Strap Setting Product ID Sequence Product

17 set at “0” <ESC>[?42¢ LG31 Printer
Hex value 1B 5B 3F 34 32 68

17 set at “1” <ESC>[736¢ LGO1 Printer
Hex value 1B 5B 3F 33 36 63

6.3 Device Status Request and Report Sequences
(DSR)

The control sequences described in this section control the printer’s
reporting of its device identification (ID).

6.3.1 Device Status Request (DSR)

The device status request sequence is sent to the printer requesting
solicited or unsolicited status reports in either brief or extended format.

7-bit Control Code: <ESC>[Pnn
7-bit Hex Value: 1B 5B Pn 6E

8-bit Control Code: <CSI>Pnn
8-bit Hex Value: 9B Pn 6E

By default, unsolicited status reports are disabled. The status report
requests are selected by Pn values shown in the following table:

Pn

Value Printer Status Request

0] Send an extended, solicited status report immediately.

1 Disable all unsolicited status reports.

2 Enable brief, unsolicited status reports and send an extended report
immediately.

3 Enable extended, unsolicited status reports and send an extended

status report immediately.

The printer will send a device status report to the host:
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1. Immediately, if a solicited status report is requested, regardless of
the error status.

2. If unsolicited status reports are enabled, and a reportable status
condition has occurred.

6.3.2 Device Status Report (DSR)

The printer responds to the Device Status Request with a Device Status
Report sent to the host. The reports are brief or extended reports,
solicited or unsolicited. Solicited status reports are sent immediately
to the host. Unsolicited status reports (if enabled) are sent when a
reportable error occurs.

7-bit Control Code: <ESC>[Pnn
7-bit Hex Value: 1B 5B Pn 6E

8-bit Control Code: <CSI>Pnn
8-bit Hex Value: 9B Pn 6E

Default: none

The Device Status Reports (brief or extended format) the printer trans-
mits to the host are defined as follows:

Brief Status Report

Report Sequence

No Error Condition <ESC>I0n

Exists: 1B 5B 30 6E

An Error Condition <ESC>[3n

Exists: 1B 5B 33 6E

Extended Status Report

Report Control Sequences

No Error Condition <ESC>(0n

Exists: 1B 5B 30 6E
followed by:
<ESC>[720n
iB 5B 3F 32 30 6E

An Error Condition <ESC>»[3n

Exists: 1B 5B 33 6E
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followed by: '

<ESC>[Pnl1;Pn2;...n
1B 5B 3F Pnl 3B Pn2 3B ... 3B 6E

Where Pnl;Pn2 ... are one or more error codes defined as follows:
Values Description of Error

21 Hardware Failure - The reportable hardware failures are all
errors listed in the Self-test Error Messages and the Font
Checksum Error Messages.

22* Communication Failure - A communications failure may
be caused by a parity error, framing error, or receipt of an
erroneous character.

23* Input Buffer Overflow Error.

24 Printer Deselected (Off-Line).

26 Cover Open Error.

27 Paper Out Error.

28 Ribbon Out Error.

47 Too Many Errors (More Than 29 Errors).

Failures (communications and buffer overflow errors) defined as events
can only be reset if an extended device status report is sent to the host. If
the printer is set for solicited reports, the events can only be reset if the
extended report is requested and sent to the host. If the printer is set for
unsolicited reports, the extended report is immediately sent to the host
and reset. The DECSTR and RIS resets clear any event which has not
been reported.

Example: <ESC>[3n<ESC>[?21;22n is an Extended Status Report
indicating a hardware and communications error condition.
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' 6.4 Printer Reset Control Sequences

The sequences described in this section reset the printer features to the
initial state.

6.4.1 Reset to Initial State (RIS)

Resets printer to default parameters without running the power-up self
test. Data in the buffer is saved, and paper advances to the next top of
form. See Appendix C for the power-up settings of parameters.

7-bit Control Code: <ESC>c
7-bit Hex Value: 1B 63

8-bit Control Code: None
8-bit Hex Value: None

Upon receiving a reset sequence from the host computer or from the
operators control panel, the LG31 defaults to the following conditions.

Table 6—1: LG31 Inltial Conditions

Parameter
Initinl State (Default)

. Parameter

Print Status
Horizontal Pitch
Vertical Pitch
Font

Forms Length
Active Position
Top Margin
Bottom Margin
Left Margin
Right Margin
Underlining
Bolding

Italics

Character Expansion
GL Character Set
GR Character Set
GO Character Set
G1 Character Set
G2 Character Set
(3 Character Set

PRINTER ID, STATUS, AND RESET SEQUENCES 6-5

On-line (ready)

10 characters per 2.54 cm/fin

6 lines per inch

Data Processing

66 lines (11 inches/27.94 cm)

Column 1 on the following line

Line 1

Line 66

Column 1

Column 132

Disabled

Disabled

Disabled

No character expansion

U.S. ASCII or the last NCR if selected
Digital Supplemental

U.S. ASCII or the last NCR if selected
VT100 Graphic Character Set

Digital Supplemental

U.S. ASCII



Table 6-1 (Cont.): LG31 Initial Conditions ‘

Parameter
Parameter Initial State (Default)
Autowrap Enabled
Line Feed/New Line Mode Reset
Horizontal tabs At every 8 columns (9, 17,..137)
Unsolicited reports Disabled
Super/Subscripts Disabled
Carriage Return New Line Mode Reset
Vertical Tabs Every line (1, 2, ... 66)

The following will not change:

All Interface Settings
The National Replacement Character Set

These parameters will remain as previously selected (either through
escape sequences or through the control panel).

6.4.2 Soft Terminal Reset (DECSTR)

Same as the Reset to Initial State (RIS) sequence, (<ESC>[!p). Sec
Table 6-1 for the initial state of the parameters reset by <ESC>[!p. ‘

7-bit Control Code: <ESC>{[!p
7-bit Hex Value: 1B 5B 21 70

8-bit Control Code: <CSI>!p
8-bit Hex value: 9B 21 70
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19.0.0.0.9.9,0.6.09.000600.0.6000904048¢0000000.0000956006600464
§9.0,0,0.9.0.0.0.0.00.606.0¢00¢0000000906.60$06.0.60006.66¢60¢0.04
9.0.0,0.0,0.0.6.0.9.6.0.60.060.40806.09066800.990006060.9069604
§.0.0.60.00880808600900000000860666000968866690004
FO000.40.0.90000.0000.060600080.0500606600.060609¢44
$0.0.0.6.0.9.0.0.60.0,800080.0.064.00.060.000006066.600600

B0 0.09.0.0.6.0.06.000.606000000066¢6000006044
D9.0.6.0.6,:6.0.6.0.5.00.8.8,08.06004600.606690006004¢4

19.8.0.0.0.6.0.9.60.6$0$0606¢000006080.00.¢6064

19.6,00.8.00.6.06406006.44.0.0008600006.06
$.4.0.0.6.0.0.0.6.0.0.0900006660606600060.064
) $.0.0,0.8:4.06.0.66.6¢6084860006906004
$.9.0.6.00604.60.060608¢04004404604
p0.0.0.6.0.6.5.0.8.0.6.¢¢.0.00.¢$0.60.6.464
$0.6.0.0.860.08668490606¢0064
p0.0.0.80.40.0.0.044 686800644
p.4.6.0.0.0.9.0.9.6.6.9.6.0.9.69.¢.64
.0.8.0.8.0.8.9.48.4664604004
$.0.0.6.0.0.0.8.6.0.¢.6.4¢4

.6.0.0.6.0.0.8.0.4.0.¢¢

D.4.8.0.$0.9.0.6.6.4 4

$.9.8.0.6.4.0.0.4 .4

XXXAXKX

XXXXX

XXX

X

XXXXXXXXX
XAXAXKXXXAKK
KAXXXALXXXXXK
$.0.6.9.6.0.0,0.0.66.64¢44
19.8,0.0.0.8.0.89606000¢4

X

XXX
XXXXX
XXXAXKXX

$.9.0.0.0.0.0.9.0.0. 8084904944

$0.0.0.9.0.0.0.4.4.9.6664099¢04¢

0.9.0.0.0.6.0.6.0.8.0.0.90.0649090¢0¢4

D9.0.8.9.9:4.9,0.9.90.0.0.0.0.0.6:0.9.9,¢.0.4.¢.¢,¢
$9.6.0.0.0,6.4.0066,9.6.60606048008064]
9.9.0.9.0.6.0.0.0.6.6.6.6.6.6.6.9.,9.0.9.0.¢.6.0.0.46
D.9.0,0.0,0.6.0.066046.60.080:90.00¢0.009.60069¢4
$0.0.6.0.0.6.6006460.400.44.0.5.6096060660044
$0.0.4.0.6.0.080.60806.0060.04.¢56660.60.060.0900
$.0.0.0.0.6008.900000.0600060966900606490.004¢4
$0.0.00.0.9.008.2¢6.900069009080.6.6.9006060.6660¢1
)0.0.6.9.0.60.9.00.9.0.0008084604060300560046666091
.9.8.0.0.0.6.0,0.0.0.0.0.0.0.0.0.0.6.0.6.0.6,60.0.0.64.80:9006.0006606¢004
F0.0.9.0,¢.6.0.968.000600600.4.0.6.060600.6600060600069046¢1
$0.0,0.0,0.000,0,0.0.¢000.0000.0.06.068006.9¢0600.00666064648044
F8:9,9.0,0.0:0.040.0.0.0.0.0.6.6600.0.6.06086.000¢0000060646099860664641
;0.0.9:0.0.0.0.00.¢.06.0.66.000000656.06.6900.6600000660.06886$0904¢



Chapter 7
SIXEL GRAPHICS

7.1 General

Sixel graphics are selected using the appropriate control sequence and
cannot be selected by the operator at the operator control panels.

The Sixel Protocol is a bit-image rasterized method of transmitting and
displaying graphic images. The LG31 is capable of receiving and printing
Sixel files sent from the host. Although the Sixel protocol allows encoding
of color information, printing will be in monochrome only.

A Sixel is a group of six vertical picture elements (SIX pixELs) that
represents a section of a graphic image and can be sent in one byte (7
or 8 bits). The printer processes a Sixel byte such that a bit value of 1
signifies the presence of a pixel, and a bit value of 0 signifies no pixel.

The Sixe! protoco! incorporates a method for defining the horizontal and
vertical grid sizes as well as the image aspect ratio.
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7.2 Sixel Protocol

Sixel Protocol is contained within an ANSI-defined Device Control String
<DCS> envelope. This envelope is initiated by the string introducer
<DCS> control code and terminated by the String Terminator <ST>
control code. The following components make up the complete Device
Control String for the Sixel Protocol.

Sixel Protocol - Device Control String:
1. String Introducer.

2. Protocol Selector.

3. Picture Data.

4. String Terminator.

This control string is assembled as follows:

pDCS Psl ; Ps2 ; Ps3 ... Psn q <Sixel data> ST

i | o | |

! ! I | f

T baddes Protocol=-=~=m~—w=weee- -=-~Picture-- |

i Selector Data ]

String String
Introducer Terminator

7.3 String Introducer

The string introducer <DCS> control code (90H in 8-bit mode) or
<ESC>P (1BH, 50H in 7-bit mode) will identify the start of the Sixel
Protocol.
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7.4 Protocol Selector

The Protocol Selector may consist of a string of zero, one, or more numeric
parameters each separated by the parameter separator character “
(3BH). A valid numeric parameter consists of zero, one, or more digits in
the range of 0 - 9 (30H - 39H). Any numeric parameter in combination
with the valid final character “q” (71H), causes the printer to enter Sixel

Graphics Mode.
The Protocol Selector has the following format:

Psl ; Ps2 ; Ps3 Ps? q
xkkEk 3BH *xxk 3BH *kkk gk 71H

7.4.1 Macro Parameter (Ps1)

This is a selective parameter of fixed Horizontal Grid Size and Aspect
Ratio combinations which are most often used. This parameter provides
for backward compatibility with existing software and should not be used
by new software.

Note

It is recommended that new software sets Psl to zero and
explicitly defines the Horizontal Grid Size using P83 and the
aspect ratio numerator and denominator using Psl and Ps2 of
the Sixel data control sequence “Set Raster Attributes”.
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Psl Horizontal Grid Aspect Ratio

Macro Value' Size (Inches) (Vert:Horz)
0 or None 1/140" (0.0071) 200:100
1 1/140" (0.0071) 200:100
2, default to: 1/180" (0.0056) 250:100
3, default to: 1/180" (0.0056) 250:100
4 1/180" (0.0056) 250:100
5, default to: 1/140" (0.0071) 200:100
6, default to: 1/90" (0.0111) 125:100
7, default to: 1/90" (0.0111) 125:100
8, default to: 1/90" (0.0:11) 125:100
9 1/70" (0.0143) 100:100

* Macro Values 2,3,5,6,7 and 8 are default definitions required by this printer.

o If Pal is greater than 9, the printer defaults to Pal = 0.
s . = Parameter Separator, marking the end of the current parameter.

7.4.2 Background Select (Ps2)
Ps2 is not used by this printer and will be ignored.

7.4.3 Horizontal Grid Size (Ps3) .

Ps3 defines the horizontal grid size in decipoints (1/720 inch) and in
conjunction with the aspect ratio defines the grid size.

This printer performs default horizontal grid sizes for some decipoint
values. This table identifies the horizontal grid size used for each Ps3
value.
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Ps3 Decipoints (1/720™) Horizontal Grid Size (Inches)

0 or None* No change to HGS (defined by Psl)
1, 2, and 3 default to: 1/180" (0.0056")
4 1/180" (0.0056")
5 1/140" (0.0071")
6 defaults to : 1/140" (0.0071")
7 defaults to: 1/140" (0.0071")
8 1/90" (0.0111")
9 defaults to: 1/90" (0.0111")
10 1/70" (0.0143")
11 - 19 defaults to: 1/70" (0.0143")
20 1/35" (0.0286")
21, 22, ... default to : 1/35" (0.0286")

* If Ps3 is zero or not present, the horizontal grid size is determined by the Macro
Parameter (Psl). Otherwise, Ps3 will override the Horizontal Grid Size portion of the
Macro Parameter while attempting to preserve the Aspect Ratio.

When the 250:100 Aspect Ratio is selected by Psl, and the Ps3 parameter
selects:

Ps3 Resulting Aspect Ratio (AR)

Selection and Horizontal Grid Size (HGS)

1/180" Maintain 250:100 AR and HGS = 1/180""

1/140" Maintain 250:100 AR and change to HGS = 1/180""
1/90° Maintain 250:100 AR and HGS = 1/90"t

70" Maintain 250:100 AR and change to HGS = 1/90"t
1/35" Maintain 250:100 AR and change to HGS = 1/90"¢

*Resultant image is full scale.
+Resultant image is twice full scale.
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When the 200:100 Aspect Ratio is selected by Ps1, and the Ps3 parameter
selects:

Resulting Aspect Ratio (AR) and Horizontal Grid Size
Ps3 Selection (HGS)

1/180" Change to 250:100 AR and maintain HGS = /180"
1/140" Maintain 200:100 AR and HGS = 1/140""

1/90" Maintain 200:100 AR and change to HGS = 1/140""
/70" Maintain 200:100 AR and HGS = V70"t

135" Maintain 200:100 AR and change to HGS = 1/70"t

“Resultant image is full scale.
tResultant image is twice full scale.

When the 125:100 Aspect Ratio is selected by Ps1, and the Ps3 parameter

selects:

Ps3 Resulting Aspect Ratio (AR)

Selection and Horizontal Grid Size (HGS)

1/180" Maintain 125:100 AR and HGS = 1/180"°

1/140 Maintain 125:100 AR and change to HGS = /180"
1/90" Maintain 125:100 AR and HGS = 1/90"t

/70" Maintain 125:100 AR and change to HGS = 1/90"t

1/35" Change to 100:100 AR and maintain HGS = 1/35"%

“Resultant image is half full scale.
tResultant image is full scale.
tResultant image is twice full scale

When the 100:100 Aspect Ratio is selected by Ps1, and the Ps3 parameter
selects:
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Ps3 Resulting Aspect Ratio (AR)

Selection and Horizontal Grid Size (HGS)

1/180" Change to 125:100 AR and maintain HGS = 1/180™
1/140" Maintain 100:100 AR and HGS = 1/140™"

/90" Maintain 100:100 AR and change to HGS = 1/140""
V70" Maintain 100:100 AR and HGS = 1/70"t

1/35" Maintain 100:100 AR and HGS = 1/35"t

*Resultant image 18 half full scale.
tResultant image is full scale.
{Resultant image is twice full scale.

7.4.4 Additional Parameters (Ps?)

All other parameters are reserved for future use and, if received, will be
ignored without terminating this sequence.

7.4.5 Final Character (q)

Identifies this sequence as the Sixel Protocol Selector and places the
printer in Sixel Mode.

If one or more of the following CO control characters are detected within
the Protocol Selector, this printer processes them as follows:

Control

Characters Action

<SUB> Terminates the Protocol Selector sequence and enters Text
Mode, then processes <SUB>.

<CAN> Terminates the Protocol Selector sequence and enters Text
Mode, then processes <CAN>.

<ESC> Terminates the Protocol Selector sequence and enters Text

Mode, then processes <ESC>.

All other CO control codes, if received within the Protocol Selector, will
be honored without terminating the sequence.

All C1 control codes, if received within the Protocol Selector, will termi-
nate the Protocol Selector sequence processing and cause the printer to
exit from Sixel character processing. C1 control codes applicabie to this
printer will then be processed.
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7.5 Picture Data

Picture Data includes Sixel Printable Characters and Sixel Control
Characters. All Picture Data is processed while in Sixel Graphics Mode.
In this mode, instead of standard ASCII text mode processing, characters
are processed as defined in this section.

7.5.1 Sixel Printable Characters

7-8

While in Sixel Graphics Mode, GL characters in the range SFH - TEH
are decoded as printable characters. Each of these 64 values represent
an encoding of six vertical pixels to be printed. The actual pixel size
is defined by the Horizontal Grid Size Parameter and the Pixel Aspect
Ratio.

An offset of 3FH is subtracted from each graphics printable character
received, thus producing a binary value in the range 00H - 3FH. The
6-bit binary value obtained represents a six pixel column definition. For
each bit set to one, a corresponding print element (or group of elements
in 2x Scale) are activated to form a dot. The least significant bit (bit 0)
is associated with the top print element or group of elements.

Hex ASCI Binary Pixels

Code Symbol Value Activated Action Performed

3F ? 000000 None Advance by a Sixel
Space.

40 @ 000001 Top Print top pixel only.

5F - 100000 Bottom Print bottom pixel only.

7E ~ 111111 All Print one full column.

If CO control codes are received as part of the picture data, the following
action will be taken:

Control

Charsacters Action

<BEL> Same action as in text mode

<SUB> Process as if a ? <3FH> code (blank sixel) was received
<CAN> DCS mode processing and Sixel graphics Mode are exited

and text mode entered.
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Control
Characters Action

<ESC> DCS mode processing and Sixel graphics Mode are exited
and text mode entered, and the escape sequence processed.

All other CO control codes received as part of the picture data are ignored.

All GL codes in the range 20H - 7FH received as part of the picture data
are treated as follows:

<SP> Ignored

' (21H) to > (3EH) Sixel commands
? (3FH) to ~ (TEH) Sixel data
<DEL> Ignored

GR characters in the range of AOH - FFH are processed as GL characters
by setting the eighth bit to zero.

If an attempt is made to print past the right-most position, the printer
truncates all remaining Sixel data until the next Graphics Carriage
Return [$] or Graphics New Line [-].

7.5.2 Sixel Control Characters

Sixel Control Characters are GL characters in the range of SP - > (20H
- 3EH). Note that this range also includes the parameter separator ;
(3BH) and parameter digits 0 - 9 (30H - 39H).

GR characters in the range of (AOH - BEH) are processed as GL
characters (the eighth bit is set to zero).

Those control characters assigned are processed as follows:
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Hex ASCII Action

Code Symbol Performed

21 ! Repeat Introducer

22 " Set Raster Attributes

23 # Color Introducer

24 $ Graphic Carriage Return
2D - Graphic New Line

30 to 39 Oto 9 Numeric Parameters

3B ; Parameter Separator

A sequence in Sixel Graphics Mode begins with a Sixel control character
(not including 30H - 39H and 3BH) and ends with either a printable
character or another Sixel control character. For example, if a Graphic
New Line (GNL) is received within a Repeat Sequence, the Repeat
Sequence is ignored and the Graphic New Line (GNL) is processed.
Therefore, if the following data is received

! - 200 ~

the printer will ignore the Repeat control character, process the GNL,
ignore 200 since it is meaningless by itself and print ~ only once.

Control characters not assigned are ignored along with any parameters
or parameter separators until the next valid control character or ST is
received.

7.5.3 Repeat Introducer [!] and Sequence

A repeat sequence is defined as:

! Pn <printable character>
2 IH kX%

The numeric parameter specifies the number of times to print the
character that follows. The numeric parameter is a string of characters
in the range of 30H - 39H which is evaluated as a decimal number. If
a numeric parameter is not received a value of one is assumed. If the
parameter evaluates to zero, a value of one is assumed. If the parameter
evaluates to a value greater than 65535, a value of 65535 is assumed.
All decimal digits are processed as part of the count.
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The printable character (a character in the range of 3FH - 7EH) will be
printed as many times as specified by the numeric parameter count. A
repeat sequence has the same effect as receiving the printable character
that number of times. All printable characters end the repeat sequence
processing and cause printing to start.

Repeat Sequence Examples:

! 1 0 ? Repeat 10 graphic spaces.
21H 31H 30H 3FH

! 6 @ Repeat 6 patterns of top dot.
21H 36H 40H

7.5.4 Set Raster Attributes

To be valid, the Set Raster Attributes sequence must be received before
the first Sixel Printable Character is received after entering Sixel Graph-
ics Mode. This command must precede any Sixel or Sixel-positioning
command within a single Sixel control string or the command will be

ignored. The Set Raster Attributes sequence affects all Sixel data that
follows.

If a Set Raster Attributes sequence is received after a Sixel Printable
Character is received, the printer will still recognize this sequence but
will disregard all parameters and will continue processing all following
Sixel data and control codes as if this sequence was never received.

If a Set Raster Attributes sequence is received before any other Sixel
Control Code, the Set Raster Attribute sequence will be processed.

If Set Raster Attributes sequence is received after another Sixel Control
Code, the following will occur:

e If the Sixel Control Code is either in the range (21H - 24H or 2DH),
the printer will process this control code and recognize but ignore all
Set Raster Attributes sequences that may follow.

¢ If the Sixel Control Code is one of the following, yet unspecified
Digital control codes, 20H, 25H - 2CH, 2EH, 2FH, 30H - 3EH, the
printer will process the following Set Raster Attribute sequence. This
allows for specifying a future control code to be the first received.

The Set Raster Attributes sequence format is as follows:
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Pnl ; Pn2 ; Pn3 Pn4d
22H KIEF 3BH k%K SBH L 2 3BH £ 2 £

where:

" = Set Raster Attributes control character
Pnl = Pixel Aspect Ratio Numerator

Pn2 = Pixel Aspect Ratio Denominator

Pnl and Pn2 are numeric parameters. A numeric parameter is a string
of characters in the range of 30H - 39H which is evaluated as a decimal
number. If the parameter evaluates to a value greater than 65535, the
value 65535 will be assumed.

Pn3, Pn4, and all other parameters that are received before the next
Sixel Control Code or Sixel Printable Character is received, are ignored
by the LG31.

The Pixel Aspect Ratio defines the shape of the pixel needed to reproduce
the picture without distortion. This ratio is defined by two numbers, a

numerator and a denominator, and is the ratio of the vertical to the
horizontal shape of the pixel.

For example, an aspect ratio of 2:1 or 200:100 represents a pixel twice as
high as it is wide. The Aspect Ratio (AR) multiplied by the Horizontal
Grid Size (HGS) yields the ideal Vertical Grid Size (VGS).

The LG31 supports the following aspect ratios:

Aspect Sixel HGS Horizontal VGS Vertical
Ratio Scale (inch) Dots/Pizel (inch) Dots/Pixel
250:100 Full 1/180 1 1772 1

2x 1/90 2 1/36 2
200:100  Fuil 1/140 1 172 1

2x V70 2 1/36 2
125:100 0.5x 1/180 1 1/144 12

Fuil 1/90 2 172 1
100:100 0.5x 1/140 1 1/144 1/2

Full Y70 1 72 1

2x /35 2 1/36 2
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Other aspect ratios, if requested, will be processed by the printer as
follows:

¢ If the AR is less than 150:100, the printer uses 100:100 AR.
o If the AR 18 less than 110:100, the printer uses 100:100 AR.

o If the AR is greater than or equal to 160:100 and less than 225:100,
the printer uses 200:100 AR.

e If the AR is greater than or equal to 110:100 and less than 160:100,
the printer uses 125:100 AR.

e Ifthe AR is greater than or equal to 225:100, the printer uses 250:100
AR.

In determining the pixel size, the printer attempts to preserve the aspect
ratio without exceeding the selected Horizontal Grid Size.
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When the 250:100 Aspect Ratio is selected and HGS is:

Ps3 Resulting Aspect Ratio (AR)

Selection and Horizontal Grid Size (HGS)

1/180" Maintain 250:100 AR and HGS = 1/180™

1/140" Maintain 250:100 AR and change to HGS = 1/180""
1/80" Maintain 250:100 AR and HGS = 190"t

70" Maintair 250:100 AR and change t¢ HGS = 1/90"}
1/35" Maintain 250:100 AR and change to HGS = 1/90"t

*Resultant image is full scale.
tResultant image is twice full scale.

When the 200:100 Aspect Ratio is selected and HGS is:

Resulting Aspect Ratio (AR) and Horizontal Grid Size
Ps3 Selection (HGS)

1/180" Change to 250:100 AR and maintain HGS = 1/180""
140" Maintain 200:100 AR and HGS = 1/140"°

/80" Maintain 200:100 AR and change to HGS = 1/140™
70" Maintain 200:100 AR and HGS = /70"t

V35" Maintain 200:100 AR and change to HGS = /70"t

*Resultant image is full scale.
+Resultant image 18 twice full scale.

When the 125:100 Aspect Ratio is selected by Ps1, and the Ps3 parameter

selects:

Ps3 Resulting Aspect Ratio (AR)

Selection and Horizontal Grid Size (HGS)

/180" Maintain 125:100 AR and HGS = 1/180"°

1/140" Maintain 125:100 AR and change to HGS = 1/180"°
/90" Maintain 125:100 AR and HGS = /90"t

V70" Maintain 125:100 AR and change to HGS = 1/90"t

V35" Change to 100:100 AR and maintain HGS = /35"t

*Resultant image is full scale.
{Resultant image is twice full scale.
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When the 100:100 Aspect Ratio is selected and HGS is:

Ps3 Resulting Aspect Ratio (AR)

Selection and Horizontal Grid Size (HGS)

1/180" Maintain 100:100 AR and change to HGS = 1/140™
/140" Maintain 100:100 AR and HGS = 1/140"°

1/90" Maintain 100:100 AR and change to HGS = 1/140™
/70" Maintain 100:1060 AR and HGS = /70"t

1/35" Maintain 100:100 AR and HGS = 1/35"%

*Regultant image is half full scale.
+Resultant image is full size.
1Resultant image is twice full scale.

7.5.5 Color Introducer (#)

The Color Introducer control code starts a color selection sequence.
The control code is followed by a coler number and optional additional
parameters. The format of the Color Introducer sequence is:

# Pc Pu ; Px ; Py Pz
23H ** 3BH ** 3BH ** 3BH ** 3BH *»*

where:

# = Color Introducer control character
Pc = Color number

Pu = Color coordinate system

Px = Hue angle or Red RGB coordinate
Py = Lightness or Green RGB coordinate
Pz = Saturation or Blue RGB coordinate.

This printer recognizes the format of the Color Introducer sequence but
ignores it. Data following this sequence is printed, that is, all the one
bits are printed and all the zero bits are not printed.

7.5.6 Graphic Carriage Return ($)

The Graphic Carriage Return (GCR) control code $ (24H) causes the
active print position to return to the left-most position where the first
Sixel data was printed after entering Sixel Graphics Mode. This feature
allows overprinting lines of Sixel data starting at the same horizontal
position. For example, if the first Sixel data was printed at column 10,
the Graphic Carriage Return will cause the next line of Sixel data to
start at column 10 and not at the left margin.
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7.5.7 Graphic New Line (-)

The Graphic New Line (GNL) control code - (2DH) initiates printing of
sixel graphics by:

e Returning the active print position to the graphic left margin.

o Advancing the paper by one Sixel line height (at current vertical grid
size).

7.5.8 Numeric Parameters (0-9)

Some graphic control codes are followed by a numeric value (0-9 in the
range of 30H - 39H). A numeric value is terminated by any non-digit,
specifically another control code or a graphics printable character. The
default value for any numeric parameter is zero.

7.5.9 Parameter Separator (;)

The parameter separator ; (3BH) is used to separate a series of numeric
parameters. If a numeric value does not precede the separator, the value
zero (0) is assumed. If a numeric value does not follow the separator, then
the value zero (0) is assumed.

7.6 ASCII Control Characters

While in Sixel Mode, the printer ignores all C0 control characters except
<CAN>, <SUB>, and <ESC>. The ST control code is a C1 control code.
When these control codes are received, the printer performs the following

actions:

Control

Character Printer Action

<CAN> Leaves Sixel Graphics Mode, enters Text Mode, then
processes <CAN> (18H)

<SUB>* Processes <SUB> (1AH) as a Sixel space character (3FH)
to limit communication line errors. '

<ESC> Leaves Sixel Graphics Mode, enters Text Mode, then
processes <ESC> (1BH).

<ST> Leaves Sixel Graphics Mode and enters Text Mode.
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Note

All C1 control codes, if received in Sixel Graphics Mode, will
cause the printer to leave the Sixel Graphics Mode. The printer
then processes recognized C1 control codes.

7.7 String Terminator

The string terminator control character <ST> (9CH) is used to terminate
the sixel protocol. Exit always returns to normal text processing.

ESC \ Seven-bit mode
1BH 5CH

ST Eight-bit mode
9CH

7.8 Entering Sixel Graphics Mode

On entering Sixel Graphics Mode, the active Sixel position is set equal
to the ANSI text active position. The centre of the top dot is printed 70
decipoints above the character base line. Apart from the top, bottom, left
and right margins, no information is carried fron the ANSI text state.
In particular, note that the SGR selections do not affect Sixels.

7.9 Leaving Sixel Graphics Mode

The conditions that force the printer to exit Sixel Graphics Mode are:

Control
Character Printer Action
<CAND> received Exit from Sixel Graphics Mode
<ESC> received Exit from Sixel Graphics Mode and begin
processing the escape sequence.
<ST> received Exit from Sixel Graphics Mode
Note

The printer prints all stored Sixel data before exiting from Sixel
Graphics Mode. See also Section 7.6 for determining when to
exit from Sixel Graphics Mode.
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7.10 Printer State After Leaving Sixel Graphics

After exiting Sixel Mode, the printer will return with the following
conditions:

1. Horizontal position returns to the last active position prior to enter-
ing Sixel Mode.

2. Honzontal pitch returns to the selection used prior to entering Sixel
Mode.

3. Vertical position will be modified according to the control characters
received while in Sixel Mode. Also, the first text mode vertical motion
command (that is, <LF>»,<VT>, and so on) will cause the printer to
advance to the next text mode line before executing the command.

4. Vertical pitch returns to the selection used prior to entering the Sixel
Mode.

5. All SGR attributes are restored to those selections used prior to
entering Sixel Mode.
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Chapter 8

VECTOR, BARCODE, AND BLOCK CHAR-
ACTER SEQUENCES

8.1 General

This chapter contains information that allows experienced programmers
to implement vector drawing, barcode printing, and block character
printing using the LG31 control sequences. Descriptions of vector draw-
ing sequences can be found in Section 8.2; barcode and block character
sequence descriptions can be found in Sections 8.3 and 8.4, respectively.

8.2 Drawing Vectors

This feature is selected by a control sequence and cannot be selected
by the operator at the control panels. The LG31 is capable of drawing
lines in accordance with the Digital Vector format (DECVEC). Vector
commands are sent from the host in the form of control sequences. The
user can select from the following vector parameters for printing.

* The x and y coordinates of the vector origin on the page.

® The direction of the vector from the origin (either the x or y direction).
e The length of the vector in decipoints.

¢ The width of the vector in decipoints.

Vector drawing does not affect the printer’s active position. Vectors can
only be printed in either the x or y direction (that is, no diagonal vectors).
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This sequence defines and initiates the printing of vertical or horizontal
lines on the pag:. Text margins do not apply to line drawing which can be

printed up to the physical limits of the page. The printer draws vectors
without modifying the active position.

7-bit Escape Sequence: <ESC>[Pnl;Pn2;..Pn5! |
Hex Value: 1B 5B Pnl 3B Pn2 3B..Pn5 21 7C

8-bit Conirol Sequence: <CSI> Pnl;Pn2;..Pn5! |
Hex Value: 9B Pnl 3B Pn2 3B..Pnb 21 7C

The Pn values are defined as follows:

 Pnl selects a horizontal or vertical line (with respect to the shuttle

orientation).

Pnl Function

O/missing Draws an x line (in the same direction of the shuttle
motion).

1 Draws a y line (perpendicular to the direction of the

shuttle motion).
¢ Pn2 specifies the x start position on the page in units of decipoints.

¢ Pn3 specifies the y start position on the page in units of decipoints.

o Pnd specifies the line length in terms decipoints. A Pn4 value of zero
results in a line of one decipoint in length.

* Pn5 specifies the line width in terms of decipoints. A Pn5 value of
zero results in a line of one decipoint in Any other Pn values are
illegal and cause the entire sequence to be ignored.

Note

Fur an x line, Pn4 specifies length in the x direction and Pn5
specifies width in the y direction. For a y line, Pn4 specifies
length in the y direction and Pn5 specifies width in the x
direction.
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. The following program shov's how to use the vecter sequence to generate
the square in Figure 8-1.

<C'1>;30;2400;1200;120! |
<(C SI>;30;3480;1200;120! |
<(28]>1:30:2400;1200;120! |
<(28S1>1;1100;2400:1200;120! |
<FF>

Figure 8-1: Vector Drawing Example

AE UKD0971A 89
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8.3 Barcodes

This feature is selected by a control sequence and cannot be selected by
the operator at the control panels.

The following barcodes are available for printing:

¢ Interleaved 2 of 5

e EANS

* Code 11

¢ Codabar b/n
® Codabar d/e
e UPC-A

e UPC-E

Barcode printing will commence on reception of the correct control
sequence from the host. Subsequent printable characters from the host
will be encoded and printed in the designated barcode format. Barcode
printing mode will remain in operation until the correct disable barcode
printing control sequence is received from the host.

Barcode attributes may be set using the Select Barcodes Attributes
control sequence. This sequence may specify the following parameters:

e Barcode type (Code 39, Interleaved 2 of 5, ...)

¢ Width of narrow bars and spaces

e Width of quiet zone

e  Width of wide bars and spaces

e  Width of the intercharacter gap

¢ Height of the barcode

¢ Encoding of control characters in the barcode

e QOrientation of the barcode (for example, portrait, landscape)

e Printing of readable characters (characters printed using a non-
machine readable font).

These parameters remain in operation until changed by another control
sequence to set barcode attributes.
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. These barcode fonts and algorithms are resident in the printer. The end
barcodes printing control sequence restores the font selection and other
attributes to the state before the barcodes control sequence was received
(see Appendix D for details on barcodes and section on "Select Barcodes
Attributes Sequence”).

The process of printing multiple barcodes on one line is described in
Section 8.3.4. Section 8.3.5 describes the size and spacing parameters
for barcodes.

The barcodes sequences allow the setting of barcodes parameters, start-
ing the generation of the barcodes, and stopping barcode printing.

8.3.1 Select Barcodes Attributes Sequence (DECSBCA)

This sequence defines the parameters for barcodes. If any parameters of
the sequence are illegal, the sequence is ignored and the last barcodes
parameters reinain unchanged. When barcodes parameters are defined,
they remain valid until:

* A new valid barcodes select parameter sequence is sent.
* A reset command (sets to default values).
. ¢  On power up, the default values are set.

7-bit Escape Sequence: <ESC>[Pn1;Pn2;.Pn9q
Hex Value: 1B 5B Pnl 3B Pn2 3B..Pn9 27 71

8-bit Control Sequence: <CSI> Pnl1;Pn2;.Pn9'q
Hex Value: 9B Pnl 3B Pn2 3B..Pn9 27 71
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Where the Pn parameters are:

e Pnl selects the type of barcode encoding.

Pnl Function
0/missing Code 39 (default value)
1 Interleaved 2 of 5
2 Code 39

4 EAN-8

5 EAN-11

6 Code 11

7 Codabar a/t

8 Codabar b/n

9 Codabar c/*

10 Codabar d/e

11 UPC-A

12 UPC-E

¢ Pn2 sets the width of the narrow bars and spaces in units of
decipoints.

Minimum value = 12 decipoints (0.017 in.)
Maximum value = 756 decipoints (1.050 in.)
Default value = 12 decipoints (0.017 in.)

¢ Pn3 sets the width of the quiet zone in decipoints. The width of
the quiet zone is permanently set set to 180 decipoints (0.25 in.) for
leading edge and 180 decipoints (0.25 in.) for the trailing edge.

® Pn4 sets the width of the wide bars and wide spaces in decipoints.

Minimum value = 12 decipoints (0.017 in.)
Maximum value = 1524 decipoints (2.117 in.)
Default value = 36 decipoints (0.050 in.)

® Pnb5 sets the intercharacter gap in decipoints.
Minimum value = 12 decipoints (0.017 in.)
Maximum value = 756 decipoints (1.050 in.)
Default value = 12 decipoints (0.017 in.)

° Pn6 sets the height of the bars in decipoints.
Minimum value = 60 decipoints (0.083 in.)
Maximum value = 7200 decipoints (10.000 in.)
Default value = 540 decipoints (0.750 in.)

° Pn7 defines the control character encoding character.

In the barcodes supported by the LG31, there are no control charac-
ters. Any value received in the position Pn7 is ignored.
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Pn8 sets the orientation for the barcodes. The barcode can be rotated

in four orientations, but the characters under them are printed only
in portrait or landscape orientation. The default value is 0.

Pn8

0/missing
1
2
3
4

Pn9

O/missing
1

2
3
4

Function

Horizontal (portrait)

Horizontal (portrait )

Vertical, rotation of -90 (landscape)
Vertical, rotation of +90

Horizontal, upside-down, rotation of 180

Pn9 sets the alphanumeric character option.

Function

No alphanumeric characters printed
No alphanumeric characters printed
Alphanumeric characters printed
Alphanumeric characters printed
Alphanumeric characters printed

Note

When the alphanumeric characters are printed underneath the
barcode, the format used is either the currently selected font,
when printing in horizontal (portrait) mode, or a special font
(one that is used for block characters) when the barcodes are

rotated.

This program example shows how to use the barcode sequences to
generate the barcode square in Figure 8-2.

Example:

<ESC>% 00123456789
<ESC>9%@
<FF>
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Figure 8-2: Interleaved 2 of 5 Barcode Example

WL

0123456789

[ I N T W 1)

8.3.2 Start Barcoding (DECBAR)

This sequences starts the generation of barcodes from the characters
that follow the sequence. The barcode parameters are defined by the last
Select Barcodes Attributes (DECSBCA) sequence. The printer continues
to encode barcodes until the stop barcode sequence is received.

7-bit Escape Sequence: <~ESC>%<SP>0
Hex Value: 1B 25 20 30

The printer begins the barcode generation at the upper left-hand corner
of the left quiet zone and ends at the lower right-hand corner of the right
quiet zone. Barcodes that extend beyond the margins are truncated.

8.3.3 Stop Barcoding (DECBAR)

This sequence stops the generation of barcodes. The font selection and
associated attributes are restored to the conditions prevailing before
starting the barcodes printing.

7-bit Escape Sequence: <ESC>%@
Hex Value: 1B 25 40

8.3.4 Multiple Barcodes

The LG31 can print multiple barcodes on the same line by using a
sequence as shown below.

Sel Print Stop SOME Sel Next Print Stop
Barcocde Barcode Barcode SPACES Barcode Barcode Barcode
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Using this method to print multiple barcodes results in the barcodes
being printed on one line, but by means of multiple passes. Therefore,

print the first barcode, reverse the paper, and then print the next
barcode.

Multiple barcodes can be printed on the same horizontal line in one pass
by using delimiters. The three delimiters that can be used are the space,
the comma (,), and the horizontal tab characters. Each space character
adds 0.1 inches between the barcodes. A comma does not add any space,
and the horizontal tab adds white space relative to the tab settings.

Sel Print Print Stop
Barcode Barcode Delimiters Barcode Barcode

8.3.5 Size and Spacing Between Barcodes
8.3.5.1 Horizontal Barcodes (0 and 180 Degree Rotation)

The width of a horizontal barcode is determined by of the number of
characters in the barcode symbol, the style of the barcode symbol, and
the ratio of the wide light and dark bars to the narrow light and dark
bars. The barcode height has a default value of 0.75 inch. This does not
include the alphanumeric line. If the alphanumeric line is printed, a gap
of 0.1 inch is inserted between the bottom of the barcode symbol and the
alphanumenic line.

Horizontal barcodes (0 and 180 degree rotation) are printed at 120 Dots
Per Inch (DPI) horizontally and 144 DPI vertically.

Horizontal Spacing Between Horizontal Barcodes

There is a 0.25 inch leading and trailing space before and after a barcode
symbol and a 0.25 inch trailing space after a barcode symbol. These
spaces are quiet zones. Therefore, there will be at least 0.5 inch space
between the stop and the start of any two barcodes.

If a line of input, that is the width of the encoded barcode symbol plus
any spacing code symbol, exceeds the right margin (whatever part can be
printed), then the rest of the barcode is truncated. In the alphanumeric

line, a diamond appears at the point where the barcode could not be
continued.
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Vertical Spacing Between Horizontal Barcodes

If the alphanumeric line is printed, there is at least the vertical inter-
character gap between the alphanumeric iine and the top of a barcode
symbol on the next line, plus any line feeds.

If there is no alphanumeric line, then the vertical spacing is the inter-
character gap plus the line feed.

The vertical limit for a barcode symbol is 10 inches. When the alphanu-
meric line is printed, the 0.1 inch gap plus character size and the barcode
symbol is the total vertical distance.

8.3.5.2 Vertical Barcodes (90 and 270 Degree Rotation)

The width of the rotated barcode is equal to the height of the original
horizontal barcode. If the alphanumeric line is printed, it is included in
the total horizonta! distance traveled.

The vertical height of the rotated barcode includes the 0.25 inch leading
space, the light and dark bars that make up the symbol, and the 0.25
inch trailing space.

Vertical barcodes are printed with a horizontal density of 120 DPI and a
vertical density of 144 DPI.

Horizontal Spacing Between Vertical Barcodes

You must ensure proper horizontal spacing between two vertical bar-
codes. Note that the leading and trailing spaces are also rotated with
the vertical barcodes.

Once again the horizontal limit is the width of the paper, which is 13.2
inches. In the case of rotated barcodes where "N” barcode symbols are
being printed and HEIGHT equals the height entered in as a parameter
for the original barcode,

(N)YHEIGHT) + any spacing between two or more symbols
must be less than or equal to 13.2 inches.

If an alphanumeric line is printed, it is also included when computing
the total horizontal distance.

If a barcode exceeds the right margin, what can be printed is printed.
Nothing else is done to flag the user.
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' Vertical Spacing Between Vertical Barcodes

Vertical spacing is set by line feeds. The vertical limit of any vertical
barcode (30 or 270 degree rotation) is the current forms length. For
a line of ASCII input, the resulting encoded barcode symbeol (including
the quiet zones) is less than or equal to the current printable forms
length. If forms length is exceeded, the barcode symbol is printed as far
as possible and if an alphanumeric line is printed, a diamond is printed
where printing was no longer able to continue.

8.4 Block Characters

This feature is selected by using the appropriate control sequence and is
not selected at the operator control panels.

The LG31 is capable of printing block characters in accordance with the
DIGITAL block character format (DECBCS and DECBCM). Block char-
acter attributes are sent from the host in the form of control sequences.
The size of the block character to be printed is specified within the control
sequence in the form of horizontal and vertical magnification factors.

The following block character parameters are selectable.
. °* Horizontal magnification factor

¢ Vertical magnification factor

¢ Inverse video characters

* National Replacement Character Sets

The control characters <CAN> (18H) and <SUB> ( 1AH) cause the
printer to exit from the block character mode. Block characters which
extend beyond the right margin and the bottom margin will be truncated.

Block characters are not governed by the spacing or the pitch select
commands. Print attributes (such as bolding, underline, autowrap) do
not apply to the block characters.

The block character sequences define the parameters of the block charac-
ters, initiates the generation of block characters and exits back to normal
printing.
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8.4.1 Setting Block Character Parameters (DECBCS)
This sequence defines the parameters for block characters.

7-bit Escape Sequence: <ESC>[Pnl1;Pn2;..P5'r
Hex Value: 1B §B Pnl 3B P2 3B..P5 27 72

8-bit Control Sequence: <CSI>[Pnl;Pn2;.P5'r
Hex Value: 9B Pnl 3B P2 3B..P5 27 72

If any parameters (Pnl - Pnb) are illegal, the entire sequence is ignored.
When block character parameters are defined, they remain valid until:

* A new valid block character select parameter sequence is sent.
¢ A reset command occurs (sets the default values).
¢  On power up, the default values are set.

The Pn parameters define the height, width, background color and
character set of the block characters.

The magnification values specified in P1 and P2 operate on the basic
character cell.

The character exists entirely and centrally within the character cell.
The line feed distance is equal to the basic cell height multiplied by the
vertical magnification factor. The distance between the character cells is
3/16 in multiplied by the magnification factor.

¢ Pnl defines the horizontal magnification factor.

Pnl Function

0/1/missing Magnification of 2 (default)

2 -156 Defines the horizontal magnification factor
> 156 Maximum value used

® Pn2 defines the vertical magnification factor. The maximum value is
limited by the page length.

Pn2 Function

0/1/missing Magnification of 2 (default)

2- 156 Defines the vertical magnification factor
> 156 Sequence ignored maximum value used
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° Pn3 defines the background.

Pn3 Function
0/missing White background (default)
1* Black background (inverse video)

* Pnd is the international character set designator.

Pn4 Function
0/missing U.S. ASCII (default)
1 Germany
2 DEC Norway/Denmark
3 France
4 UK
b Spain
6 Sweden
e Pnb specifies the orientation of the block characters.
Pn5 Function
0/missing Portrait (0 degree rotation)
1 Portrait (0 degree rotation)
2 Landscape (90 degree rotation)
3+ Reverse landscape (270 degree rotation)
4 Portrait upside-down (180 degree rotation)

Note

When the sequence selects character rotation, each of the char-
acters is rotated about its axis by the specified amount.

When selecting inverse video, surround the text with spaces to
achieve good effect (see Figure 8-3).

8.4.2 Start Block Character Mode (DECBCM)

The start block character sequence starts the generation of block char-
acters from the characters immediately following the sequence.

7-bit Escape Sequence: <ESC>%<SP>1
Hex Value: 1B 25 20 31
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Figure 8-3: Block Character Examples

BLOCK CHARACTERS

A BLACK ON WHITE

' BLACK BACKGROUND

8. WHITE ON BLACK

C. LANDSCAPE ORIENTATICN

LANDSCAPE
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. The block character parameters are defined from the last defined block
character parameters. If no prior sequence has been defined, this
sequence will be printed with a 0 degree rotation, in U.S. ASCII character
get, a horizontal and vertical magnification factor of 2, with a white
background.

The program examples show how to use the block character sequences
to generate the block characters in Figure 8-3.

Example A: <CSI>3;3;0;0:;0'r
<ESC>% 1 BLOCK CHARACTERS
<ESC>%®

Example B: <CSI>4;2;1;0;0’r
<ESC>% 1 BLOCK CHARACTERS
<ESC>%®

Example C: <CSI>2:4;0;0:2'r
<ESC>% 1 BLOCK CHARACTERS
<ESC>%®

8.4.3 Stop Block Character Mode (DECBCM)
The stop block character sequence stops the generation of block charac-

. ters.
7-bit Escape Sequence: <ESC>%@
Hex Value: 1B 25 40

The font attributes, Characters-Per-Inch (CPI) and Lines-Per-Inch (LPI)
set prior to entering the block character mode, will be restored.
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Appendix A

CHARACTER SETS
Figures A-1 to A-18 show the 18 character sets supported by the LG31
printer,

Figore Character Set
A-1 U.S. ASCII
A-2 Digital Great Britain
A-3 Digital Finnish
A4 French
A-5 Digital French Canadian
A-6 ISO German
A-7 1SO Italian
A-8 JIS Roman (Japanese )
A9 Digital Norwegian/Danish
A-10 ISO Spanish
A-11 Digital Swedish
A-12 VT100 Special Graphics
A-13 Digital Technical Set
A-14 ISO Norwegian/Danish
A-15 Digital Dutch
A-16 Digital Swiss
A-17 Digital Portuguese
A-18 Digital Supplemental
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Figure A-1: U.S. ASCll Character Set
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Figure A-2: Digltal Great Britain Character Set
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Figure A-3: Digital Finnish Character Set
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Figure A-4: French Character Set
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Figure A-5: Digital French Canadian Character Set
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Figure A-6: ISO German Character Set
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Figure A-7: ISO italian Character Set
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Figure A-8: JIS Roman (Japaness) Character Set
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Figure A-9: Digital Norwegian/Danish Character Set

COLUMN
o 1 2 4 5 6 7
87 © 0 1 1 1
BITS 1as o 5 : 0 0 . |
ROW 8483 8281|85 o ! 0 ' 0 o '
¢ 20 40 60 100 120 R 160
0 ooo ol NUL ¢ | SP 32 a| A e P o] & % p 112
° 10 20 » a9 50 [ 60 0
Y T Tt g | METIR I T Y T gt
1 0001 + | DC1 7 ! 3 al A ss| Q el a 97 q 13
1 {XOM) " 21 n 41 5! 61 7
-, “al e Ry et et " e
2 o010 2 18 N w! B | R 2| b @| r 114
2 2 22 32 42 52 62 72
T3 T Al T a3 Tel T Tl T ml T ThalT T T e
3 o001+ 3 |DC3 | # 35 sl C et S gl € w| 8 s
3 | xoFfy 13 23 L) « 53 63 ”
P T u T al 6| T we] e Y] )
4 o000 4 20! $ * 2! D s T sl d w | 18
4 14 24 k') o 54 64 74
5 TS T e 65 " 108 ] T RTLY e
5 010 ¢ 5 2 % a7 53 E 69 (¥} 85 e 101 u 117
5 15 25 35 as 55 85 75
3 % % 6 106 T JRP" " 166
6 010 6 2| & 38 54 F 70 v 86 f 102 v 118
6 6 P % " % 6 76
7 27 Y 67 T Y Y] Y T
7 0+ v ? n ’ 39 55 G 7 w a7 9 103 w g
7 17 27 37 47 57 67 7
* 104 30 - 5()4 ‘70 110 - 130 i 150 : 170
8 o000}l BS s ICAN 2| ( “0 6| H 2t X 8i h 104 X 120
8 8 28 38 48 8 68 78
T n 3 %) 7 REETTY ) \314 BT Y T2
9 o0 HT 9 sl ) 4 s7 i 2 I 4 89 i 105 y 121
9 19 2 » 9 5 69 79
IR T Ty 7Y T F) T hae Cse] )
10 rovroi LF oigUB = . az LI | 74 z %0 l 108 2 122
A 1A 2A kLY A SA 6A 7A
L) T m 53 7 13 HIRES 153 "n
11 1 g VT " Esc 2? + 43 59 K 75 E g1 k 107 a 23
] 8 28 38 @ 8 68 B
T e N T s 7e | T s 0 T [Ty
12 v oo FF 2 8 . a4 sof L i O 92 1 108 g '
c 1 2 i o 5C 6C rc
5 E% 5 75 T T s Tassl T T s
13 1o | CR 2 »n| . s 6, M {1 A 2l m 1w & 125
o] 0 20 ko] o] IsD 60 D
6 % T s 7 Tael T s 156 e
w10 SO o] | 46 2! N I 1 “ul n o] G s
€ € F'3 3 oE sE 6E 7E
BERY) v T ' JEETT R B Tasr YT
15 LRI S ™5 kY / &7 al O b 95 o m I DEL '
F W oF aF &F - SF &F 7F
HIGHLIGHTS DIFFERENCES
ASCHh CHARACTERS AR A} IN ROW
< ESC oL FROM ASCIi
OCTAL
27 DECBIAL
8 HEX
RE KOOI 89

A-10 CHARACTER SETS




Figure A-10: 1SO Spanish Character Set
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Figure A-11: Digital Swedish Character Set
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Figure A-12: VT100 Speclal Graphics Character Set

B" COLUMN
BTS 1 3 a 5 6 ?
|
L o 0 0 0 ) ) ) '
s 0 ) 1 0 0 1 1
AOW B4 83 8281 0 | o 1 o 1 0 '
K 20 [ 60 ) 120 140 180
0 oooo|lNUL o w| SP 2} 0 a| @ “{ P 1.0 ¢ w] - "2
I Lo £ ) , » % w| ScANs| 7o
I to ] toa “ 8] mii w7 e 81
1 000 o lpet v} Bl ¥ w| A | Q 8 l 7} - "l
i Pov oM Lo & 1] “ 1} 6] SCANS | 7
f ) M 2 ! aef 0 "2 ez e
2 o000 2 wa|l @ un| 2 ol B | R (] l’ w| - 1
| 2 ¢ 2 Lo «? 52 62| Gcam? | 7
, i =
! D s > ® ! o 100 ] 2 10 ™
3 : 00t P 3| DCI ] # s 3  s| C o] § @ ‘ w| - 18
I L3 | oFR 13 F<] [ <] Q + 53 QiSCANS | n
i 1 t e Y ul * o4 R T124 1. 104
4 0100 Coa x| $ w| 4§ 2§ D el T . | § | w |_ )
! © e 1 24 © 3 e sa " 7
? ts T sl ' s “1mf+ ' sl T ] s 0
8 0vo0 s 2| o | § |l B ®w] Yy 6 * 10 .‘ "y
i is 18 = » s ) 85 .
b ts Tal ] t ol el Tt e Vb ™y
¢ 0110 I ] z|l 8 »| @ “f p , | y sl g wel 3 "8
s 8 % 38 “ s (] ™
! ; . - e
T ) a? 47 ' e f 107 IITTY & T e 187
T iev |BEL ! 7 al - »| 7 sl G "| W Y| ¢ wi g "9
! Loy " 2 Low a7 I 87 67 ”
D 4+ i . I . + ot g ]
! | 0 2 % 1o I'no I 120 150 79
8 (1000 L] AN o ol g s 4 | X (1} 104 120
| 8BS | ® ¢ )8 ( 2 L. " + 8 1 s | n
T 1 Rt Vo 51 IRy ‘* ETT) B RART ] 151 "7
9 100 Lo - ol g ' | Nl Y | ® wl ¢ |2
# HY 9 L9 ) » Cm L e ;59 ¥ ™ n
T t e ") 82 R T ) 182 vz
10 | 1010 i 10 -1 42 ] “y g | % 108 iF-]
3 LF | A sus A 2A , W J I aA A J a| "
7 \ ol
’T * '3 'n Y L T R 1 %3 )
1 10 " Lo «Q s o ®ml K I 1 107 iF-.]
: : + : "
vr 8 ESC | 8 | ' | s | 8 L. 8 ] ™
B P e T sal T nT e toym 184 74
12 1100 FF o2 » ul o o L - ] 2 [ |[wo8] o |
! N BERTE B x oA « 5C «© 7
1 1w " ox 55 "o T s * s 188 V78 |
13 v 00 [RE ] = sl = s M T 9 109 28
cn D 10 20 . 3D 40 ] 50 l [ 1] t "
T T W | ) T s T T e i 1% ™
4 {1110 T ol | “w| 5 2| N | 78] A | + 110] m 128
'E COE 2€ .3 i 4E | SE [ TE
T U S § F yint § 4o R J T
ST} Vo 57 7 17 T 187 n
18 Ty T ) ton / 71 92  ® ol ey o5| - " ! DEL | @
i S } £ 1 2F 3* o o« S5Flgcamt | oF ”*
T HIGHLIGHTS DIFFERENCES
1 TE ; COLUMN R
ASCICHARACTERS | ESC | ™ oW FROM ASCI)
- OCTAL
L2 DECIMAL
R HEX

CHARACTER SETS

A-13



Figure A-13: Digital Technical Character Set
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Figure A-14: 1SO Norwegian/Danish Character Set
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Figure A-15: Digital Dutch Character Set
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Figure A-16: Digltal Swiss Character Set
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Figure A-17: Digital Portuguese Character Set
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Digital Supplemental Character Set
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XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXKXXXXXXXXKXXXXXXXXXXXXXXXXXXXX
DL 0000000 0.00.6.0.808.0.0.0.8700.4:9/010.09:99.9999000 0 000 0 0 0
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XXXKXX XX KAKXX XXX XXX XK XX XX XK KX XK KXXXKKXKK
XXXXXXKX XX XX XX XX XX XX XX XK XX XX XX KX XK KKK
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XX XARA XK XX XX XA XAKAXKX

XARXXAXX XX XX XX XK XKX

XXXAXAXK XA XA XAXKX

XUXXXKXXXXXXKXXX

[0.0.4.0.4:¢.0.4. 499,09

KXXAAXXRAXX

XXXXAXA XXX t
XXXXXXX

XXXXX

XXX

X E

XXXXX

XXXXXXX

AXXXXXXXX
AXKXXXXXXXK
XXXXXAXKAAXXX
EXKAXAXAXN AKX N
XAXXKAXAXA KA XXX
$9.0.0.8.9.6890640060609

XXXXXXXX. AAXAAAXXX

XXXXKAXXAX K0 A XXX XKNK

b 0.9.0.0.66.08.9.0.0.6.0.0.00.040.006 994

PO 0 S00.000000.0.4.60.0:60.040.0.000.44

DS 00.000.08980000006¢¢0000000d

XX XX XA XK YA XX XA XA KKK R KA XK KAKKK
B0.8.0.9.0.0.0.6.0.4.0.4,0.60.6.010°5.0.0.6.0.0.0:60 966904

DO .0.9.0.9.0.0.0.0.00.0.0.4.90.500.0069.60.00¢0090000

D20 0.0.8.0.0.0.4.00.00.0900.0.00.0.0.0.99.0.0.0.60609009
O090.0.9.00.00.8.¢.8.6.00.0.0.010.0.0.0.0.0.0.0:0.010.00°000 9004
DO.2.9.0.0.0.0.0.0.0.0.4.0.4.0.0.0.0.0.0.06:0.0.0.014.9760.000 00900004
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
)D()GQQ()G(XXXX)Q(XX)O(}DQQ()Q(XXXXXXXX)O{XX)Q()C(XXXXXXX
)D()O(XXXXKX}OGO()O(H}Q(H}O(JQ(M(XXXXX)Q(XXXXXXXXUXXX
}Q{)G()O(}Q(XXXX}O{XX)Q(XXXXXXXXXXXXXXXX)D()OHO{IQ{}O{XXEQO(X



Appendix B

CONTROL CODE AND CONTROL SEQUENCE
SUMMARY

Table B-1 lists the 7-bit control characters, Table B-2 lists the &8t
control characters, and Table B-3 lists the escape and control seque aces.
The section croas-references in all three tables refer to the LG31 User’s
Guide.
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B.1 The 7-Bit Control Characters

Table B-1: The 7-Bit Control Characters

Control

Characters Description Section
<BEL> Sounds Buzzer 4.5.1.1
<HT> Horizontal Tab 4.5.1.8
<LF> Line Feed 4.5.14
<FF> Form Feed 4.5.1.6
<CR> Carriage Return 4.6.1.7
<SO>» Shift Out 45.1.8
<SI» Shift In 4.5.1.9
<ESC> Escape 4.5.1.14
<BS> Backspace 4.6.1.2
<VT> Vertical Tab 4.5.1.5
<DC1> Device Control 'XON 4.5.1.10
<DC3> Device Control 3/ XOFF 4.5.1.11
<CAN> CANcel 4.5.1.12
<SUB> SUBstitute 45.1.13
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' B.2 The 8-Bit Control Characters

Table B-2: 8-Bit Control Characters

Control
Characters Description Section
<IND> Forward index 4.5.2.1
<RI> Reverse Index 4522
<HTS> Horizontal Tab Set 4523
<VTS> Vertical Tab Set 4.5.24
<PLD> Partial Line Down 45.25
<PLU> Partial Line Up 4526
<NEL> Next Line 4.5.2.7
<SS2> Single Shift 2 4528
<SS83> Singie Shift 3 4.5.2.9
<DCS> Device Control String Introducer 4.5.2.11
<CSI> Control String Introducer 45211
<ST> String Terminator 45212
<OCS> Operating System Command 45.2.13
<PM> Privacy Message 45.2.13
' <APC> Application Program Command  4.5.2.13
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B.3 The LG31 Escape and Control Sequences

The escape and control sequences are shown in 8-bit format. Sequence
characters are spaced for clarity. The spaces are not pari of the for-
mat code. The row/column number below each character indicates the
character’s position in the 8-bit DEC Multinational character set.

Table B-3: LG31 Escape and Control Sequences

Name Mnemonic Sequence

Forward IND IND

Index 8/4

(5.4.7.1) Moves the active position to the same horizontal pogition on
the next line

Horizontal HTS HTS

Tab Stop 8/8

(5.4.8.1) Sets a haorizontal tab stop at the active column

Reverse RI RI

Index Set 813

(4.52.2) Moves the active horizontal position to the previous line

Partial PLD PLD

I ine Down 8/11

(5.4.7.11) Moves the vertical position 372 in down

Partial PLU PLU

Line Up 812

(5.4.7.12) Moves the vertical position 3/72 in up

Tabulator TBC CSI Pn 4

Clear 9/11 %= 6/7

(5.4.8.5) Clears one or more horizontal or vertical tab stops

VFU VFU CSI nnn & y

Channel 911 s 2/6 7R

Command Allows access to a previously loaded VFU table through

(5.4.10.3) channel nnn

Cursor Up CUU CSI Pn A

(5.4.7.10) il b 4/1

Moves the vertical posaition Pn times up, retaining column
position
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Table B3 (Cont.): LG31 Escape and Control Sequences

Name Mnemonic Sequence

VFU End VFU Csl <« I 1

Command %11 312 3/1 6/12

(5.4.10.2) Send to indicate that the printer that the VFU table loaded
is complete

VFU Load VFU C8I <« 1 b

(5.4.10.1) 911 312 3N 68

Prepares the printer for loading the 1L channel VFU table

Autowrap DECAWM cslr ? 7 h

Mode 911 315 31 6/8

(5.49.1) Turns sutowrap mode on.
csl 7 7 1

911 315 37 612
Turns sutowrap mode off.

Barcode DECBAR CSl % Sp 0

Encoding Y1 25 2/0 3/0
(8.3.2, Starts the bar code sequencs.
8.3.3)

ESC

v

Stops the barcode sequence.
Barcode DECSBCA CSI P1 : - ; P , gq
Select 9/11 e 311 .. 1 s 27 T
(8.3.1) Defines parameters for barcodes that are to be printed.

Ps Function
P1 Type of encoding
0 = Default value (Code 39)
1 = Interleaved Two of Five
2 = Code 39
3 = Extended Code 39
P2 Width of narrow bars and spaces
(/missing = default value
P3 Width of quiet zone
(/missing = default value
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Table B-3 (Cont.): LG31 Escape and Control Sequences
Name Mnemonic Sequence

P4 Width of wide bars and spaces
O/misging = default value
P5 Gap betwean characters
O/missing = default value
Pé Height of bars
O/missing = default value
P7 Control-character encoding character
0 = no encoding of control characters
n = the decimal ASCII value of the charactar
P8 Orientation
0 = Same as current page
1 = Horizonta] (portrait)
2 = Vertical, rotation of -90( landscape)
3 = Vertical, rotation of +90 ( landscape)
4 = Horizontal, upside down, rotation
of 180
Other values = disregard sequence
Missing = Defauit value
P9 Characters option
0 = Default
1 = No Characters
2 = Characters in currently selected plot font
3 = Characters in OCR A
4 = Characters in OCR B
Other = Disregard sequence
Missing = Default value

Block DECBCM ESC % sp 1
Character v 25 2/0 3n
Entering Starts the block character sequence.
(8.4.2
8.4.4) ESC @

V11 4/0

%

255

Stops the block character sequence.

NOTE
This stop sequence is also used to stop barcodes.

Block DECBCS Csl P1 : PS5 ’ r
Character 9/11  ees 3/11 e 27 /2

B-6 CONTROL CODE AND CONTROL SEQUENCE SUMMARY ‘



Table B-3 (Cont.):

LG31 Escape and Control Sequences

Name Mnemonic Sequence
Size Select Defines the parameters for block characters.
(8.4.1)
P1 specifies the width of the block characters.
P2 specifies the height of the block characters.
P3 specifies the color of background.
P4 specifies the international character set designator.
P5 specifies the orientation of the block characters.
Bold SGR CSI Ps m
Printing 9/11  **= 6/13
(5.4.3) Turns the bold printing on or off.
Ps Function
All attributes off
1 Turns bold on
22 Turns bold off
Device DA Requests device’s product ID from host (only) through serial
Attribute port.
(Product
ID) (5.9) CSl ¢ or CSI o c
911  6/3 911 3/0 6/3
Printer ID response, which is dependent upon strap setting:
csI 7 4 2 c (LG31)
911 3/15 34 32 6/3
csy 7 3 6 c (LGO1)
911 315 33 3/6 6/3
Device DSR CSI n or CSI o n
Status 911 6/14 9/11 3/0 6/14
Request Send extended report.
(from host)
(6.3.1) CSl 6 n

911 3/6 6/14

Send the cursor position report (active column and active
line).

cst 7 1 n
9/11 3/15 31 6/14
Disable unsolicited reports.
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Table B-3 (Cont.): LG31 Escape and Control Sequences

Name Manemonic Sequence

csl 7 2 n

11 8/ 32 6/14

Enable brief unsolicited reports and send extended report.
csr ? 8 n

911 815 38 814

Enable extended unsolicited reports and send extended

report.
Device DSR Brief Report:
Status CSl o n
Report 911 380 614
{from No malfunction detected
printer)
(6.3.2) CSI 38 n
9/11 3/3 6/14
Malfunction detected.
Extended Report:
CsSl o n
%11 30 6/14
followed by
cst 17 2 0 n
911 816 32 3/0 6/14
No malfunetion detected.
CsSlI 3 n
9/11 3/3 6/14
followed by
cst ? Pn H - Pn n
911 3/15 i 3/11 e 6/14
Malfunction detected.
Pn Function
20 to 215 Error code (Table 5-9)
Cursor status report:
CSI Pnl ; Pnz2 R

9/11 ¥ 3711 hiad 5/2
Pnl is the active line.
Pn2 is the active column.
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. Table B-3 (Cont.): LG31 Escape and Control Sequences

Name Mnemonic Sequence
Draw DECVEC CSI Pnl ; - Pnb ! |
Vector 9/11 hbd 3ni had 21 ma
(8.2.1) Draw a line with length, width, and direction.

Pnl Function

0 Draw x line, horizontal

1 Draw y line, vertical

Pn2 = x start position

Pn3 =y start position

Pnd = line length

Pn5 = line width

Pn2 through Pnb are in character, decipoint, or pixel units
(selected by SSU sequence). The default value of each
parameter is 0.

Graphic GSM CSI Pnl ; Pn2 SP B
Size 911  wee 3/11 e 2/0 4/2
Modification Modify font height and width set by GSS sequence.
(5.4.4)
Pnl = decimal percentage of height set by GSS.
Default value is 100.
. Pn2 = decimal percentage of width set by GSS.

Default value is 100.

Horizontal DECSHORP CSI Ps w

Pitch 9/11 haaid T
(5.4.5.1) Selects horizontal pitch (characterafinch).
Controlled by DECPSM.

Ps Horizontal Pitch

Determined by current font (default)
10

12

13.3

16.7

6.67
8.35
15

0o =1 M0 bh W= O
[+4]
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Table B-3 (Cont.):

LG31 Escape and Control Sequences

Name Mnemonic Sequense
Horizontal HPA CSI Pn ‘
Pogition W1l e 6/0
Absolute Selacts the active column on current active vertical line.
(6.4.7.4) Pn= numuric value in character, decipoint, or pixel unita
(selected by SSU sequence). Default value = 1.
Horizontal HPR CSI Pn a
Position 9/11  ese 6/1
Relative Adds Pn to the current active column.
(5.4.7.5) Pn = numeric value in character, decipoint or pixel units
(selected by SSU sequence). Default value = 1.
Horizontal HPB CSI Pn i
Position 9/11  *%» 6/10
Backward Subtracts Pn from current active column.
(5.4.7.6) Pn = numeric value in character, decipoint or pixel units
(selected by SSU sequence). Default value = 1.
Horizontal DECSHTS CSI Pn : - ; Pn u
Tabs, Set 9/11 ¥ a/11 311 s 75
(5.4.8.2) Sets up to 32 horizontal tabs (16 horizontal tabs at cne
time).
Pn = tab stop in character, decipoint, or pizel units
(selected by SSU sequence).
1talic SGR CSI Ps m
Printing 9/11 > 6/13
(5.4.3) Selects italic print if font file has italic attribute.
Ps Function
0 All attributes off
3 Italic printing on
23 talic printing off
Margins, DECSLIRM CSI Pnl ; Pnz2 s
Left and 9/11 hiad 3/11 A 7/3
Right Sets left end right margins in character, deci-point, or pixel
(4.5.6.3) units (selected by SSU sequence).

Pnl
Pn2

= left margin and line home setting
= right margin setting
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Table B-3 (Cont.): LG31 Escape and Control Sequences

Name Mnemonic Sequence
Margins, DECSTBM CSI Pnl ; Pn2 r
Top and 9/11 b 311 b 72
Bottom Sets top and bottom margins in character, deci-point, or
(5.4.6.2) or pixel units (selected by SSU sequence).
Pni = top margin and page home setting

Pn2 = bottom margin setting

Reset to RIS ESC ¢

Initial Vi1 6/3

State Resets the printer’s operating features to initial values.
(5.13)

Select SGR CSI Ps m

Font 9/11  w* 6/13

(5.4.3) Selects a font for printing.

Ps Function
10 Primary font (default)
11 First alternate font

19 Ninth alternate font

Sixel DCS DCS Psl ; Ps3 g SD ST
Graphics 9/0 haid 3/11 b (b} hadii 9/12
Sending
(7.3) Psl Function
0-9 Select standard horizontal grid size
Pa2 Function
n Select a background color - ignored
Ps3 Function
0-9 Select horizontal grid size other than
standard sizes
SD= Printable data and control characters
Sixel data
Soft DECSTR Csi ! P
Terminal 9/11 271 7/0
Reset Resets the printer’s operating features
(6.4.2) to the initial values.
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Table B-3 (Cont.): LG31 Escape and Control Sequences ‘

Name Mnemonic Sequence

Tabs, See horizontal tabs (DECSHTS) and vertical (DECSVTS)
Setting tabs.

Tabs, TBC CSI Ps E

Clearing /il e 67

(5.4.8.5) Clears horizontal or vertical tabs.

Ps Function

0 Clears one horizontal tab at active column.
1 Clears one vertical tab at active line.
2 Clears all horizontal tabs.
3 Clears all horizontal tabs.
4 Clears ali vertical tabs.
Vertical DECVERP CSI Ps T
Pitch 9/11 b 710
(5.4.5.2) Selects the vertical pitch (lines-per-inch).
Ps Pitch
0 Determined by current font (default)
1 6
2 8
3 12
4 2
6 3
6 4
7 10
Vertical VPA CSI Pn d
Position 9/11 e 6/4
Absoclute Selects vertical line without changing the active column.
(6.4.7.7) Pn = new active line, in character, decipoint,
or pixal unitas (aelected by SSU sequence).
Default value = 1.
Vertical VPB CSI Pn k
Position Y11 e 6/11
Backward Subtracts Pn from active vertical line.
(54.7.9) Pn = value in character, decipoint, or pixel units

(selected by SSU sequence). Default value
=1
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Table B-3 (Cont.): LG31 Escape and Control Sequences

Name Mpemonic Sequence

Vertical VPR CSlI Pn e

Position 9/11 b 6/5

Relative Adds Pn to active vertical line.

(5.4.7.5) Pn = value in character, decipoint, or pixel units
{selected by SSU sequence). Default value
=1

Vertical DECSVTS CSI Pn ] - 3 Pn v

Tabs, cet 9/11 b 3/11 311 b /6

(5.4.84) Sets up to 16 vertical tabs at one time (67 available vertical

tab positions).
Pn = vertical tab stop in character, decipoint, or
pixel units (selected by SSU sequence).

Vertical VTS <VTS>

Tab Stop 8A

(5.4.8.3) Sets a vertical tab stop at the active line
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)D(XXXXXX}D{WXXXXXXWXXXX}OQQ{XX)O(XX)O(}G(XX}D(XXX
mo(xxxx)ocxxaom(xxxxxxm:oomxxxxmm(xxxxxxxxx
nxmoommnmmcxxnnxxxxmnmnuxxnx
)D(XXXXXX)O(XXXXXX)D(XXXX)D(XX)D(XX)Q{XXHXXXXXX}D(X
QOOROL O 800 00.0.8.0.0.010.0.00.0.0.610:6.0.0°0 900000000000

RSSO0 0 000N 0Ot o rP09000006,0.0.0.9000000000 000

DS 0000 0.0.0.0080.008660.6.070.016 0909608000000

DO 20000600 609090007000.070.0.90.000 9000009

PO.S0 0000000040000 006.6.90.09 09000000000

B $2.80.0.000000.4.600.840.4.460000660000¢

BB H 0000 00.08.0000.6.0.0:0080.6000000

DO H.80.0.00.0.0.0.0.0.060.0.00.6:0.00.0.6.0.9¢ 9%

DO P00 0050.0.0.0.0800.600¢¢000¢09

PRS00 000000608 06040000.609

DO 0000 548.0.000060060064.00
F 0 80.00.6.0.4.0.60900.¢0.601
1 9.0.0.6.00.¢.6.0.9.0.66.6¢6¢¢.4

P $.8.0.9.66.6090608841
D.0.6.8.6.0.0.68.46.6604¢
XAXAXXXAXX XXX
XXXXXKXXXKHXK

AXXXAXXK

XXXXXXX

AXKXXX

XXX

X

X%
O
&

X

XXX

XXXXX

XXXXXXX
XXXXXXXXX
XUXAXXAXAXXAL
XXX XXXX AKX XXX
$8.6.9.6.4.0.0.04.449.04
0.0,0.0.0.6.9.0.444.6¢0646

KXXXAX XA AR XAXKXANXKKS

D0.00.9.¢.9.4.4,0506600646004

P00 000604.0000.0006040¢]

DO$06008846.000000000¢040 04

0 0.0,8.0.0.8.84.0.40.600.0.466.9909 09041

B 89.000.0.8.00006.0.0.00.0606.0.00.0.009001

B0 0.0 5.0.00.000.46.0000460006006060061

DS .0.0.0.0.0.0.6.08.0.6.000.000.0.0/000,0.6.0 900001

XAXAXX XX XX KX KX XX XX XK KX XX XK KX XK KKXHK

OO0 0.0.0.00000.0.0.0.09.0.0.0.0.0700.0.0.900 09000604

PO P00.0.0.0.0.000.4.0.9.0.00.0.0/0.0.66.00/0.0.0:0.0¢9 0000009
O90.$.00.00.0080.0.800000.809 000000000080 0000004
XX)D(XXXXXXXXXXXXXX}D(XX}Q{)O(XXXXXXXXXXXX)OKXXX

PGS O20 0900000000 6.8.0000060606000:00.600000600060E
)D(XXXX)O{}O(XXXX)DCXX)O()Q(XXXXXXXXXXXXXXXXXXXXXX)O(X
XX)Q()O(XXXX}DQ(XD{)Q{XX}D(XXXX)G()QCXX)Q(W)GKXXHXXHX
m(xxxxm{mxxnxxm{mxxxxxxnmmxxxxmcmxxxxx



Appendix C

FACTORY, POWER-UP, AND RESET DE-

FAULTS

These tables list the LG31 factory settings, power-up defaults, power-up

reset conditions, and reset defaults.

Table C-1: Factory Settings at Initial Power-Up

Control
Parameter Function Factory Setting
Printer Status Off line
Horizontal Pitch (DECSHORP) 10 Characters-Per-Inch (CPI)
Vertical Pitch (DECVERP) 6 Lines-Per-Inch (LPI)
Font (SGR) Data Processing
Forms Length (DECSLPP) 66 Lines (11 in/27.94 cm)
Active Position Column 1 on the
active line (line
1)
Top Margin Line 1
Bottom Margin Line 66
Left Margin Column 1
Right Margin Column 132
Underlining (SGR) Disabled
Bolding (SGR) Disabled
Italics (SGR) Disabled
Character Expansion (SGR) Disabled
GL Character Set U.S. ASCII
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Table C-1 (Cont.): Factory Settings at Initial Power-Up

Control
Parameter Function Faztory Setting
GR Character Set Digital Supplemental
GO Character Set U.S. ASCII
G1 Character Set V{100 Graphic Character Set
G2 Character Set Digital Supplemental
G3 Character Set U.S. ASCII
Autowrap (DECAWM) Enabled
Line Feed/New Line Set
Mode
Horizontal Tabs Set every 8 columns (9, 17, ...
137)
Unsolicitad Reports Disabled
Super/Subscripts Disabled
Carriage Return Reset
New Line Mode Reset
Vertical Tabs Every Line (1, 2, ... 66)
Number of Data Bits 8-bit mode
Number of Stop Bits 1 stop bit
Speed (Baud Rate) 9600 Bauvd
Parity Disabled
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Tavle C-2: Power-Up Conditions Retained from Last Work Session

Control
Parameter Function
Horizontal Pitch (DECSHORP)
Vertical Pitch (DECVERP)
Font {SGR)
Top of Form
Forms Length (DECSLPP)

Top and Bottom Margin (DECSTBM)
Left and Right Margin (DECSLRM)
Autowrap (DECAWM)
Line Feed/New Line (LNM)
Carriage Return/ (DECCRNLM)
New Line Mode

Horizontal Tabs

Vertical Tabs

GL Character Set

GR Character Set

GO Character Set

G1 Character Set

G2 Character Set

G3 Character Set

All Interface Settings
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Table C-3: Power-Up Conditions Reset at the Start of New Work

Session
Control

Selectable Parameter Function Power-Up Condition
Printing Status Off Line

Active Position Column 1 on current active line
Underlining (SGR) Disabled

Bolding (SGR) Disabled

Expanseion (SGR) Disabled

Unsolicited Reports Disabled

Super/Subscripts Disabled
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Table C-4: Default Settings After Receipt of a Reset

Control Factory Setting

Parameter Function Default

Printing Status On Line (Ready)

Horizontal Pitch (DECHORP) 10 Characters-Per-Inch (CPI)

Vertical Pitch (DECSVERP) 6 Lines-Per-Inch (LPI)

Font (SGR) Data Processing

Forms Length (DECSLPP) 66 Lines (11 in/27.94 cm)

Active Position Column 1 on the current active

Top Margin Line 1

Bottom Margin Line 66

Left Margin Column 1

Right Margin Column 132

Underlining (SGR) Disabled

Bolding (SGR) Disabled

Italics (SGR) Disabled

Expansion (GSM) Disabled

GL Character Set U.S. ASCII or the last NRC if
selected

GR Character Set Digital Supplemental

GO Character Set U.S. ASCII or the last NRC if
selected

G1 Character Set VT100 Graphic Character Set

G2 Character Set Digital Supplemental

G3 Character Set U.S. ASCII

Autowrap Enabled

Line Feed/New Line Set

Mode

Horizontal Tabs Set every 8 columns (9,
17,..187)

Unsolicited Reports (DSR) Disabled

Super/Subscripts Disabled

Carriage Return Reset

New Line Mode Reset

Vertical Tabs Every Line (1, 2, ... 66)

The following will not change:

All interface settings

The National Replacement Character Set
These parameters will remain as previously selected, either by escape sequence
or control panel.
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XAXXXXX
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o
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XXX

XXXXX

XXXXXXX
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PO OG0 9600000000000 80 606000000 0860990000080008084

RO S 00000000000t e oottt sttt et ee e eseesees e
OIS E 090000000000 00 0000800000000 00 0000909000080 0600d



Appendix D
VFU CROSS REFERENCE TABLE

Table D-1 provides a cross reference between the VFU Table byte pair bit
patterns and the equivalent characters (CHAR), decimal (DEC) values,
and hexadecimal (Hex) values.

VFU CROSS REFERENCE TABLE D-1



Table D-1: VFU Table Cross Reference

Bit
Pattern Bit Pattern

Char DEC Hex 123456678 Char DEC Hex 12345878
@ 64 40 0000001x ¢ 96 60 0000011x
A 65 41 1000001x a 97 61 1000011x
B 66 42 0100001x b 98 62 0100011x
C 67 43 1100001x ¢ 99 63 1100011x
D 68 44 0010001x d 100 64 0010011x
E 69 45 1010001x e 101 66 1010011x
F 70 46 0110001x f 102 66 0110011x
G 71 47 1110001x g 108 67 1110011x
H 72 48 0001001x h 104 68 0001011x
| 73 49 1001001x i 105 69 1001011x
J 74 4A 0101001x ) 106 GA 0101011x
K 75 4B 1101001x k 107 6B 1101011x
L 76 4C 0011001x 1 108 6C 0011011x
M 77 4D 1011001x m 109 6D 1011011x
N 78 4E 0111001x n 110 6E 0111011x
O 79 4F 1111001x o 111 6F 1111011x
P 80 50 0000101x P 112 70 0000111x
Q 81 51 1000101z q 113 71 1000111x
R 82 52 0100101x T 114 72 0100111x
S 83 53 1100101x 8 115 73 1100111x
T 84 b4 0010101x t 116 74 0010111x
U 85 556 1010101x u 117 75 1010111x
A% 86 56 0110101x v 118 76 0110111x
w 87 57 1110101x w 119 77 1110111x
X 88 58 0001101x X 120 78 0001111x
Y 89 59 1001101x y 121 79 1001111x
Z 90 5A 0101101x z 122 7A 0101111x
[ 91 EB 1101101x { 123 7B 1101111x
\ 92 5C 0011101x | 124 7C 0011111x
] 93 5D 1011101x } 125 7D 1011111x
A 94 5E 0111101x ~ 126 7E 0111111x
_ 95 8F 1111101x DEL 127 F 1111111x

D-2 VFU CROSS REFERENCE TABLE ‘



xxxxnnxxxxnxxnxxnmnmmxxxxm}ocmxxnxxxxx
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RO PO 060000 0000000600090 00004¢
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P20 0000660000000 ¢04094

XKXXXKXXXOOO000DIXN XA X
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KXXXXX XK XXXXXXXKK
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AXXAXAXAXKX

AXXXXXXXX

XXXXXXX

XXXXX
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X

XXXXXX.

XANXXXXX

XXX XX XXX
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096
0\/
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Glossary

Active column

The horizontal position on the paper where the next character will print.
After printing a character, the printer increments the active column.

Active line

The vertical position on the paper where the next character will print.
After printing a character, the printer increments the active line.

Active position

The absolute position on the paper where the next character will print.
The «ctive position is defined by the active column (horizontal position)
and active line (vertical position).

ANSI
American National Standards Institute.

Autowrap mode

An operating feature of the printer that lets you control what happens
to print characters that exceed the right margin on the page.
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Barcode
A graphic (printed or photographically reproduced) barcode composed of
parallel bars and spaces of various widths. A barcode symbol contains
a leading quiet zone, a start character, one or more data characters
including in some cases a check character, a stop character, and a trailing
quiet zone.

Baud rste
The speed at which the printer communicates with the host computer.

Block character

A mode of operation in the LG31 printer. Characters are plotted in sizes
selected.

Character attribute
A feature of a highlighted character. These include underlining, bold
printing, italic printing.

Character cell

An imaginary rectangle used as a unit of spacing. The height of a cell is
equal to the current line spacing, and the width is equal to the current
character spacing.

Character set
A set of modes that describe the general eppearance of a set of characters.
For example, a character set might contain the code for an uppercase A
or the number 1. Character sets do not deacribe the style of a printing
character. See Font.

Cods table
A list of characters and codes for a specific character set. The table is
divided into columns and rows that show each character with its binary,
octal, decimal, and hexadecimal code. An 8-bit code table has twice as
many columns as the 7-bit table.

Control characters
Characters that do not print, but cause the printer to perform some
action. For example, the HTS control character sets a horizontal tab.
There are two groups of control characters, CO (0/0 - 1/15) and C1 (8/0 -
9/15).
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CO (control 0) and C1 (control 1) codes

CO codes represent 7-bit ASCII control characters. C1 codes represent 8-
bit control characters that let you perform more functions than possible
with CO codes. You can only use C1 codes directly in an 8-bit environ-
ment.

Control function

A method of controlling how the printer processes, sends, and prints
characters. Control functions include control characters, control strings,
and escape and control sequences. Appendix C compares the control
functions used in the LG31 printer and the LN03 printer.

Control sequence

Two or more bytes that define a specific control function. Control
sequences usually include variable parameters.

CR
Carriage return.

Decipoint
A unit of measure equal to 1/720 inch.

DEC Multinational Character Set
This 8-bit character set is the default character set when you turn the
printer on. The left half of this set is the ASCII graphic set (7-bit
compatible). The right half includes the C1 control characters and DEC
Supplemental Graphic Set (8-bit compatible).

DEC Private

Digital control sequences not yet recognized by ANSI. The mnemonics
for these sequences begin with DEC,

Default values (for escape sequences)

Standard values used for parameters. The printer uses a default value

when you specify a 0 value or omit a value. For most sequences, the
default value is 1.

Density
Dots-per-inch of the printed image.

Device control strings (DCS)

Like control sequences, a DCS uses two or more bytes to define a specific
control function. However, a DCS also includes a command string.
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Error code

A numeric code of four digits, used to report printer problems. See the
L:G31 Installation/Operator’s Manual.

Error messages

Displayed messages that describe printer problems. See the LG31
Installation/Operator’s Manual.

Escape sequence
Two or more bytes that define a control function. Escape sequences do not
include variable parameters, but may include intermediate characters.

Extended page format

The page home line is at the top margin, and the page end line is at the
bottom margin.

FF
Form feed.

Font
A size and style of type to use for printed characters. For example, a
Data Processing 10 CPI font describes a certain style (data processing)
and size (10 CPI) of a printed character. Fonts and character sets are

independent of each other. You need to specify both a font and a character
set to print characters.

Font attributes
The seven characteristics of a font that define how printed characters will
look when you use that font: type family, spacing type size, scale factor,
typestyle, character weight, and character proportion. These attributes
are not affected by the character set you use.

Font file

The data for a unique combination of one font and one character set. You
can assign a font to any character set available in the printer. The font
files that come with the printer are stored in ROM.

Font file attributes

A set of 12 characteristics for the font and character set in a given
font file. These include the seven font attributes plus the character set
images, rotation, character subset, file encoding, and resolution.
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Font ID

A 16-character code (no lowercase letters) that describes the seven basic
font attributes (including type family) of the ROM fonts.

Font file ID

A 31-character code that describes the character set and font attributes
for a given font file. Appendix D lists all standard type family, font, and
font file IDs for the ROM font files.

Form

A string of text and control sequences in a specific format that can be
stored in printer memory and repeatedly printed.

Form length

The vertical size of the printed area on a page. The mazximum form
length depends on the setting.

GL (graphic left) and GR (graphic right) codes

Two code tables in memory, reserved for printab.e characters. You store
the character sets you want to print from in GL 2nd GR.

Tne printer uses the graphic left (GL) table in memory when the char-
acter code format is 7-bit, or when the character code format is 8-bit and
the graphic characters are in the 2/1 through 7/14 range.

The printer uses the graphic right (GR) table in memory when the
character code format is 8-bit and the graphic characters are in the 10/0
through 15/15 range.

input buffer

An area in the printer that can hold up to 1,000 characters received from
the host computer before printing them. This buffer allows the printer
and host computer to communicate independent of printing speed.

initial velues (for escape sequences)

The LG31 has permanently stored va! ues for some escape sequences that
control basic printing functions. The printer uses these initial values
after you power up the printer or send a reset sequence.

ISO
International Standards Organization.
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Justification

The alignment of printed text at the right margin. When you justify text,
you change the spacing between the words. Justified lines have the first
character of the first word at the left margin (or the line home position,
if different), and the last character of the last word at the right margin.

Landscape printing

A method of printing characters vertically from the bottom to the top of
the paper loaded in the printer.

Line home position
The active position on the printed page after a carriage return (CR). The
line home position serves as the left edge of the page for justified text. A

CR may move the active position forward or backward in order to re:..h
the line home position.

Lins end position
The right edge of the printed page for justified text.

Logo
A graphic image that can be printed by the LG31.

Margin

A setting that defines the printing area on the page. The printer cannot
print outside a right margin, except when drawing vectors or doing
justification. The left horizontal margin specifies the first printable
position on a line. The right horizontal margin specifies the last printable
position on a line,

Normal page format

The page home line is 1/2-inch below the top margin, and the page end
line is 5/6-inch above the bottom margin.

Origin

The starting point for printing on the page. You can select either the
corner of the printable area, or the corner of the physical page.

Page end line

Usually the last printable line on a page. When the printer receives a
line feed (LF) on the page end line, the active position moves to the page
home line on the next page.
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Page format select (PFS)

An escape sequence that lets you select a page format from a list of
standard formats. These formats select the character size, characters-
per-line, and lines per page.

Page home line

The active line on the page after a form feed (FF). The page home line
specifies where a form feed positions the first printable line on the page.

Parameter

A character that modifies the action or interpretation of a control se-
quence. All parameters are unsigned, positive decimal integers, with
the most significant digit sent first.

¢ A numeric parameter indicates a numeric value such as a tab or
ruargin location. In this manual, numeric parameters appear a:
actual values or as Pn, Pnl, Pn2, and so on.

e A selective parameter selects an action associated with the specific
parameter value. in this manual, selective parameters appear as Ps,
Psl, Ps2, and so on.

Pixeal

The smallest displayable picture element on a video screen. The printer
prints pixels as dots. A pixel in LG31 is 1/600".

Portralt printing

A method of printing characters horizontally across the paper loaded in
the printer.

Printable area

The printable part of a page. On the LG31 (and most printers) you cannot
print to the physical left or right edge of the page.

Printable characters
The characters the LG31 recognizes to print.

RAM
Random access memory.

Recelved characters

Printable characters and control functions that the printer receives from
the host computer. The printer can process 7-bit and 8-bit data.
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Reset sequence

An escape sequence that rescts several printer operating features to an
initial state. There are two sequences you can use to reset the LG31.

Resolution

The number of dois printed in a defined area. The maximum resolution
of the LG31 is 200 dots-per-inch.

ROM-resident fonts

The standard fonts that come with the printer. These fonts are perma-
nently stored in the printer’s Read Only Memory (ROM).

Selact graphic rendition (SGR) number
A number you must assign to a font file to make it available for printing.

Serial character format

The sequential arrarigement cf the bits of a data character. The printer
sends and receives characters in this format. A serial character has a
start bit (spe ze), 7 or 8 data bits (1 = mark, 0 = space), a selectable parity
bit, and a step bit (mark).

Sixel
A single character code representing six vertical bits of an image.

Sixel protocol

A protoco! that enables printing of black and white bit map data at
various sizes. It is encoded as a Device Control String.

Tab stop

A preselected point that the active position moves to when you send the
printer a tab control character. The active position is where the next
character prints.

Type family
A group of fonts with a similar design, but differing in the six other font

attributes. For example, Data Processing is a type family used in the
LG31.
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. Vectors
Lines drawn with length, width, and horizontal or vertical direction.
Margins do not affect line drawing. If you try to draw a line beyond the
physical limits of the page, the printer will print the part of the line that
occurs within the page. The printer draws lines without modifying the
active position.

XON/XOFF protocol

A method of synchronizing data communication between the printer and
the computer. The printer sends XON and XOFF signals to tell the
computer when to start or stop sending data. The XON/XOFF protocol
prevents the printer’s input buffer from overflowing. Otherwise, data
might be lost if the printer stops for some reason (a paper-out condition,
for example) or if the communication speed is greater than the print
speed.
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Index

A

active column and active line
commands, 5-17

cursor up (CUU), 5-22

CUU, 5-22

horizontal position absolute
(HPA), 5-19

HPA, 5-19

HPB, 5-20

HPR, 5-19

IND, 5-18

NEL, 5-18

next Line (NEL), 5-18

Partial Line Down (PLD), 5-22

partial line up (PLU), 5-22

PLD, 5-22

PLU, 5-22

RI, 5-18

set forward index (IND), 5-18

set horizontal position backward
(HPB), 5-20

set horizontal position relative
(HPR), 5-19

set reverse index (RI), 5-18

set vertical position backward
(VPB), 5-21

vertical position absolute (VPA),
5-20

vertical position relative (VPR),
5-21

active column and active line
commands (Cont.)
VPA, 5-20
VPB, 5-21
VPR, 5-21
assigning active character sets, 5-7
using single and locking shiftas,
5-7
autowrap mode (DECAWM), 5-26

B

barcodes, 84
(DECBAR), 8-8
(DECSBCA), 8-5
Multiple Barcodes, 8-8
select attributes (DECSBCA), 8-5
size, 8-9
spacing between barcodes, 8-9
start barcoding (DECBAR), 8-8
Stop Barcoding (DECBAR), 8-8

8-bit characters
control string introducer

(CSD), 4-15
CsS], 4-15
DCS, 4-15
device control string intro-
ducer(DCS), 4-15

forward index(IND), 4-12
horizontal tab set(HTS), 4-13
HTS, 4-13
IND, 4-12
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8-bit characters (Cont.)

NEL, 4-14

next line(NEL), 4-14

operating system command
(0OSC), 4-15

08C, 4-15

partial line down(PLD), 4-13

partial line up(PLU), 4-13

PLD, 4-18

PLU, 4-13

reverse index(RI), 4-12

RI, 4-12

single shift 2(SS2), 4-14

single shift 3(SS3), 4-14

S82, 4-14

S83, 4-14

ST, 4-15

string termintor(ST), 4-15

vertical tab set(VTS), 4-13

VTS, 4-13

7-bit control characters, 4—8

backspace(BS), 48

BEL, 4-8

bell(BEL), 4-8

BS, 4-8

CAN, 4-11

cancel(CAN), 4-11
carriage return(CR), 4-10
CR, 4-10

DC1, 4-10

DC3, 4-11

device control(DC1), 4-10
device control 3/XOFF(DC3), 4-11
ESC, 4-12

escape(ESC), 4-12

FF, 4-10

form feed(FF), 4-10
horizontal tab(HT), 4-8
HT, 4-8

LF, 49

line feed(LF'), 4-9

shift in(SI), 4-10

shift out(SO), 4-10

81, 4-10
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7-bit control characters (Cont.)
S0, 4-10
SUB, 4-11
substitute(SUB), 4-11
vertical tab(VT), 4-9
VT, &9

8-bit format, B—4

block characters, 8-11
(DECBCM), 8-13, 8-16
DECBCS, 8-12
setting psrameters, 8--12
start mode (DECBCM), 8-13
stop block character mode

(DECBCM), 8-15

C

carriage return/new line mode
(DECCRNLM), 5-27
character processing, 4-1
7-bit, 4-1
8-bit, 4-1
standards, 4-1
character set mapping, 4-56
character sets
asgigning, 5-7
Digital Dutch, A-17
Digital Finnish, A-5
Digital French Canadian, A-7
Digital Great Britain, A—4
Digital Norwegian/Danish, A-11
Digital Portuguese, A-19
Digital Supplemental, A-19
Digital Swedish, A-13
Digital Swiss, A-18
Digital Technical, A-15
French, A-6
German, A-8
ISO Norwegian/Danish, A-16
ISO Spanish, A-12
Italian, A-9
JIS Roman (Japanese), A-10
U.S. ASCII, A3
VT100 Special Graphics, A-14
coding standards, 4-1



configuration status, 2-1

configuration status printout, 2-1,

3-7

control characters

7-bit, 4-8

8-bit, 4-8, 4-12
control electronics, 1-4
control sequence format, 5-3
control straps

interface, 3-11

printer, 2-1, 2-3
create the VFU table, 5-30
cursor up (CUU), 5-22

D

DECBCM, 8-15

DECBCS, 8-12

DEC Multinational character set,
B4

default settings, C-5

device status report (DSR), 6-3

device status request (DSR), 6-2

E

end VFU load, 5-28
error recovery, 5-5

escape and control sequences, B-1

escape sequence format, 5-1

F

factory settings, C-1

G

graphic size modification (GSM),
5-11
GSM, 5-11

H

horizontal character spacing, 5-12
horizontal position absolute (HPA),
5-19

horizontal tab commands, 5-23
DECSHTS, 5-23
horizontal tab stop (HTS), 5-23
HTS, 5-23
set horizontal tab stops

(DECSHTS), 5-23

tabulation clear (TBC), 5-25
(TBC), 5-25

Input Buffer Control, 3-5
input buffer processing, 3-6
interface control, 3-7
interface control menu, 3-9
interface control straps, 3-14

descriptions, 3-14
interface strap, 3-10
interface type, 3-9

L

line feed/new line mode (LNM), 5-27

load the VFU table, 5-30

load vertical format unit (VFU),
5-28

N
next line (NEL), 5-18

P

parity, 3-13

partial line down (PLD), 5-22

partial line up (PLU), 5-22

power supply, 1-3

power-up conditions, C-3, C-4
reset at new work session, C—4
retained from last work session,

C-3
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print area parameters, 5-15
DECSLPP, 5-15
DECSLRM, 5-16
DECSTBM, 5-16
set bottom margin (DECSTBM),
5-16
set left margin (DECSLRM), 5-16
set lines per physical page
(DECSLPP), 5-16
set right margin (DECSLRM),
5-16
set top margin (DECSTBM), 5-16
printer control straps, 2-1, 2-3
functional descriptions, 2-5
setting, 2-3
printer ID sequences, 6-—1
DA, 6-1
send device attributes (DA), 6-1
printer mechanism, 1-3
printer parameters
inital conditions, 6-6
printer reset control sequences, 6-5
reset to initial state (RIS), 6-5
soft terminal reset (DECSTR),
6-6
Print speed, 1-7
protocol selector, 7-3

R

reset to initial state (RIS), 6-5
Resident Fonts, 1-8

S

select character set (SCS), 5-7
selecting fonts(SGR), 5-10
send device attributes (DA), 6-1
Sequence characters, B—4
serial interface, 1-3, 3-1

connector, 3-3

data format, 34

signals, 3-3
set/reset controls, 5-26

autowrap mode (DECAWM), 5-26
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set/reset controls (Cont.)
carriage return/new line mode
(DECCRNLM), 5-27
(DECAWM), 5-26
(DECCRNLM), 5-27
line feed/new line mode (LNM),
5-27
(LNM), 6-27
set bottom margin (DECSTBM),
6-16
aet forward index (IND), 6-18
set horizontal pitch (DECSHORP),
5-12
set horizontal position backward
(HPB), 5-20
set horizontal position relative
(HPR), 5-19
set left margin (DECSLRM), 5-16
set lines per physical page
(DECSLPP), 5-15
set reverse index (RI), 5-18
set. right margin (DECSLRM), 5-16
setting
printer control straps, 2-3
set top margin (DECSTBM), 5-16
sixel graphics, 7-1
ASCII control characters, 7-16
background select (Ps2), 7-4
description, 7-1
graphic carriage return, 7-15
graphic new line, 7-16
horizontal grid size (Ps3), 7-4
macro parameter (Psl), 7-3
numeric parameters, 7-1€
parameter separator, 7-16
picture data, 7-8
protocol selector, 7-3
sixel control characters, 7-9
sixcl printable characters, 7-8
sixel protocol, 7-2
string introducer, 7-2
string terminator, 7-17
soft terminal reset (DECSTR), 6-6
Specifications, 1-6



speed, 3-12
T

text mode sequences, 5-7

\'

vectors

(DECVEC), 8-1

drawing, 8-1
vertical character spacing, 5-12
vertical forms unit

create the VFU table, 5-30

end VFU load, 5-28

load the VFU table, 5-30

Load Vertical Format Unit (VFU),

5-28

(VFU), 5-28

VFU channel command, 5-29
vertical forms unit (VFU), 5-28
vertical pitch (DECVERP), 5-14

vertical position absolute (VPA),
5-20
Vertical Position Backward (VPB),
5-21
vertical position relative (VPR),
5-21
vertical tab commands, 5-23
DECSVTS, 5-24
set vertical tab stops (DECSVTS)
5-24
tabulation clear (TBC), 5-25
(TBC), 5-25
vertical tab set (VTS), 5-24
VTS, 5-24
VFU channel command, 5-29
VFU table, D-2

X
XON/XOFF Protocol, 3-5
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